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1. EXECUTIVE SUMMARY 

Note:  See page 58 for a list of abbreviations used. 

Purpose This strategy is intended to help optimize the application of available funding for silviculture activi-
ties towards the goals of improving the future quantity and quality of both habitat and timber supply.  
The strategy will be considered as one of several inputs in decisions on funding allocations and 
treatment activities.  The degree to which the overall strategy ultimately proves appropriate and is 
achieved will also be the degree to which the expressed targets will be achieved. 

 

Objectives 1. Because the TSR2 analysis is not yet available it is difficult to identify with any precision both 
the silvicultural opportunities and their relative importance.  In its stead, the workshop partici-
pants relied on their own local knowledge of issues and opportunities as well as some indication 
of what TSR2 may look like based on the RLUPS forecast.  The RLUPS forecast is considerably 
more optimistic than the TSR1 forecast in that it suggests the existing harvest level can be main-
tained for many decades.  In contrast, forest companies are having difficulty finding available 
wood for harvest, the major reasons being the low merchantability of heavily stocked younger 
mature Pl stands and the unavailability of older mature stands due to their being reserved to meet 
forest cover requirements for older forests.  The first objective of this strategy, therefore, is to 
undertake silvicultural actions that will enhance short term timber supply, both in terms of avail-
ability and physical extent.  Workshop analysis indicates there is a substantial late rotation fer-
tilization opportunity. 

2. The is some uncertainty about whether a mid term harvest shortfall will occur.  Both the TSR1 
and the RLUPS forecasts indicate one.  However, the TSR1 forecast is strongly influenced by an 
age class gap that does not exist and the RLUPS forecast shows a shortfall very late in the plan-
ning horizon, which is difficult to explain.  Nevertheless, the shortage of older forests would in-
dicate that a mid term shortfall will be likely because there is not sufficient older forest to span 
the time until managed 2nd growth stands become available for harvest.  A mid term objective, 
therefore, is to increase the quantity of the timber to be available for harvesting in this time pe-
riod.  Programs of spacing, and fertilization can accomplish this.  

3. In the long term, starting about 100 years from now, workshop analysis indicates improved esti-
mates of the productivity of forest land as well as silvicultural activities can result in harvest lev-
els of at least equal to if not greater than current levels.  Confirmation of this, however, must 
await TSR2 analysis.  In the absence of this analysis, a long term objective is to maximize timber 
production within a context of sound multiple resource stewardship.  Workshop analysis indi-
cates that silvicultural activities can contribute significantly to this objective. 

4. Based on a clear log definition of being able to produce 25% clear lumber by volume, 2nd 
growth managed stands will have no clear logs.  A second long term objective is to create a long 
term timber supply yielding at least 1% clear logs on a total harvest volume basis. 

Accomplishing these objectives requires an incremental silviculture program substantially above 
historic levels.  Some changes in basic silviculture activities also present opportunities to contribute 
to the objectives. 
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Product 
Objectives 

 

The following are product objectives at the log level for the Cranbrook TSA. 

Quality Class Species Characteristics 

Premium Log: All 32.5+ cm minimum average stand diameter at 
breast height (DBH). 

Sawlog: All 27.5+ cm minimum average stand DBH. 

 
 

Silvicultural Strategies 

The strategies listed below are those considered in the workshop and follow-up analysis to be 
appropriate towards achieving the working targets.  Other strategies that were considered but 
found to have no opportunity area are documented in the report. 

Some of the following are not within the traditional scope of silviculture but are included here 
for completeness.  Some practices are pre free-growing and are not likely to be undertaken by li-
censees without funding assistance if free growing obligations can be achieved without them. 

No. Strategy Priority 

Surveys Conduct approximately 18 000 ha/yr of silviculture surveys in support 
of all strategies. 

0 

SHORT TERM 
  

Objectives: 
  

 •= enhance short term timber supply, both in terms of availability and 
physical extent. 

 

Working Targets: 
  

 •= Maintain the current harvest level for at least 20 years.   

Strategies: 
  

ST1 Late rotation fertilize 800 ha/yr to produce approximately 12 000 m3/yr 
of additional harvest volume by the 2nd decade. 

(2) 
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No. Strategy Priority 

MID TERM 
  

Objectives: 
  

 •= Increase the quantity of timber to be available for harvesting. 

•= Improve the quality of the timber to be harvested. 

 

Working Targets: 
  

 •= Generate an additional 1.7 million m3 to mid-term timber supply.  

Strategies: 
  

MT1 Late rotation fertilize 1 600 ha/yr to produce approximately 9 000 
m3/yr of additional timber. 

4.5 

MT2 Reduce minimum harvest ages of younger existing stands 10 years, 
or alternatively improve the quality of the timber supply, by: 

 

(b1) Spacing 8 000 ha of stands harvested before 1987 having a stocking 
level > 6 000 sph at the rate of 800 ha/yr. 

4 

(b2) Spacing stands harvested after 1987 having a stocking level > 6 000 
sph at the rate of 1 000 ha/yr. 

4 

(b3) Spacing stands having a stocking level < 6 000 sph at the rate of 
1 000 ha/yr. 

7 

(c) fertilizing 3 800 ha/yr on a 15 year repeat cycle. 4.5 

LONG TERM 
  

Objectives: 
  

 •= Maximize long term timber production within a context of sound multiple 
resource stewardship. 

•= Improve the quality of the timber to be harvested.  

 

Working Targets: 
  

 •= Increase long term timber supply by at least 16%. 

•= Generate at least 5% of total harvest volume in premium large logs (no 
current silviculture strategy implications). 

•= Generate at least 1% of total harvest volume in clear premium logs 
(clear logs will generally also be large logs). 

 

Strategies: 
  

LT1 Maintain the timber harvesting land base by:  

(a) Treating approximately 1 250 ha of backlog NSR. 1 

(b) Maintaining approximately 1 300 ha of previously reforested backlog 
plantations. 

5 
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No. Strategy Priority 

(c) Survey 4 000 ha/yr of pre-1987 SR area to ensure they remain fully 
stocked. 

4 

LT2 Increase the timber harvesting land base by 0.5% by:  

(b1) Rehabilitating 400 ha of non-merch Pl stands at the rate of 1 000 
ha/yr. 

3 

(b2) Survey 20 000 ha of problem forest type areas at the rate of 4 000 
ha/yr for 5 years. 

1 

LT3 Increase the volume of regenerated stands by 16% by:  

(b) By 2007, expanding the use of improved seed to include Pl, with the 
expected result of a 10% gain in LTHL. 

0.5 

(h) Repeat fertilizing 1 600 ha/yr, rising gradually over about 60 years to 
13 200 ha/yr as more stands come under management, for an ex-
pected result of a 6% gain in LTHL.  (Note: The initial 1 600 ha/yr are 
the same stands as in M1.  This rises to 3 800 ha/yr under MT2 (c).) 

4.5 

Q2 First-lift prune 200 ha/yr. 8 
 

Illustration of 
Working 
Targets 

Chart not available – pending TSR2 analysis results. 

 

Silviculture Regimes & Investment Priorities 

The following table indicates incremental silviculture regimes which are suitable to attaining the above work-
ing targets and strategies. 

 

 

 

Strategy Opportunity Opportunity Timber Supply Effects Habitat Jobs Cost Wkshp
Regimes Area Area (Ha/Yr) Short Medium Long Quality Days/ha $/ha1 Rank

1 Surveys (general) 19350 19350 0.1 20 1
Survey - PFT L2b 4000 4000 0.3 60 3
Survey - pre 1987 SR L1c 4000 4000 0.1 20 6

2 Backlog reforestation L1a 400 400 /3yr ++ +++ 3 1500 3
3 Backlog brushing L1b 250 250 ++ +++ +/- 2.5 600 8

4 Rehab PFT L2b 1000 1000 - ++ +++ +/- 3 2000 5

5 improved seed L3b 1440 1440 0 70 2

6 space younger existing stands Q1, M2b 800 800-1800 +++ + 2 500 6
7 space sph < 6000 M2b 1000 1000 +++ + 1.5 500 9

8 fertilization repeat L3h, M1, M2c 2000 1600-13200 +++ ++ 0.02 200 7
9 fertilze existing late rotation S1,M1c 800 800 + + 0.02 300 4

10 Pruning 1st lift Q2 200 200 +++ 4 800 10
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Incremental 
Silviculture 
Program 

The following annualized program will contribute to achieving the above goals and strategies.  This 
program is considerably above historic levels and some activities may require phasing in.  

The following annualized program will contribute to achieving the above goals and strategies.  This 
program is considerably above historic levels and some activities may require phasing in.  

 

Program Table - Ha, Cranbrook TSA.

Backlog Rehab Improved Space Prune Fertilize
Year Surveys* Establish Maintain PFT Seed -             -             -             Total

1 27,350        400            250           1,000         1,440         1,800         200            2,800         33,800       
2 27,350        400            250           1,000         1,440         2,050         200            2,800         34,050       
3 27,350        400            250           1,000         1,440         2,300         200            2,800         34,300       
4 27,350        -             250           1,000         1,440         2,550         200            2,800         34,150       
5 27,350        -             250           1,000         1,440         2,800         200            2,800         34,400       

Subtot Yr 1 - 5 136,750      1,200         1,250        5,000         7,200         11,500       1,000         14,000       170,700     

6 - 10 136,750      -             1,250        5,000         7,200         14,000       1,000         14,000       179,200   
Total Yr 1 - 10 273,500      1,200         2,500        10,000       14,400       25,500       2,000         28,000       357,100     

* Includes prescription and layout

Program Table - $ 000s, Cranbrook TSA.

Backlog Rehab Improved Space Prune Fertilize
Year Surveys* Establish Maintain PFT Seed -             -             -             Total

1 707             600            150           2,000         101            900            160            1,480         6,098         
2 707             600            150           2,000         101            1,025         160            1,480         6,223         
3 707             600            150           2,000         101            1,150         160            1,480         6,348         
4 707             -             150           2,000         101            1,275         160            1,480         5,873         
5 707             -             150           2,000         101            1,400         160            1,480         5,998         

Subtot Yr 1 - 5 3,535          1,800         750           10,000       504            5,750         800            7,400         30,539       

6 - 10 3,535          -             750           10,000       504            7,000         800            7,400         29,989       

Total Yr 1 - 10 7,070          1,800         1,500        20,000       1,008         12,750       1,600         14,800       60,528       
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Job Creation The following are the anticipated job outcomes associated with the preceding program, assuming the 

program is maintained into the future as necessary to achieve the working targets. 

The following are the anticipated job outcomes associated with the preceding program, assuming the 
program is maintained into the future as necessary to achieve the working targets. 

 

 

 
 

Short term employment associated with undertaking the silviculture activity, in person years, Cranbrook TSA.

Backlog Rehab Improved Space Prune Fertilize
Year Surveys* Establish Maintain PFT Seed -             -             -             Total

1 17.7            6.0             3.1            15.0           -             15.5           4.0             0.3             62              
2 17.7            6.0             3.1            15.0           -             17.7           4.0             0.3             64              
3 17.7            6.0             3.1            15.0           -             19.8           4.0             0.3             66              
4 17.7            -             3.1            15.0           -             22.0           4.0             0.3             62              
5 17.7            -             3.1            15.0           -             24.1           4.0             0.3             64              

Subtot Yr 1 - 5 88.4            18.0           15.6          75.0           -             99.0           20.0           1.4             317            

6 - 10 88.4            -             15.6          75.0           -             120.6         20.0           1.4             321            

Total Yr 1 - 10 176.8          18.0           31.3          150.0         -             219.6         40.0           2.8             638            
Note: Assumes 200 days of harvesting, silviculture work, and timber processing = 1 job

Long term employment associated with improved quality and quantity of the timber resource1

Harvest Incremental Jobs
Increment per year per decade

Decade ('000 m3) Region2 Region2

1 (158)                (621)              (6,209)           
2 (158)                (621)              (6,209)           
3 (158)                (621)              (6,209)           
4 (158)                (621)              (6,209)           
5 (158)                (621)              (6,209)           
6 (158)                (621)              (6,209)           
7 (204)                (802)              (8,017)           
8 (204)                (802)              (8,017)           
9 (116)                (456)              (4,559)           

10 (116)                (456)              (4,559)           
11 (40)                  (157)              (1,572)           
12 (40)                  (157)              (1,572)           
13 (40)                  (157)              (1,572)           
14 (40)                  (157)              (1,572)           
15 (40)                  (157)              (1,572)           
16 (128)                (503)              (5,030)           
17 (167)                (656)              (6,563)           
18 (167)                (656)              (6,563)           
19 (167)                (656)              (6,563)           
20 (167)                (656)              (6,563)           
21 (167)                (656)              (6,563)           
22 (167)                (656)              (6,563)           
23 (167)                (656)              (6,563)           
24 (167)                (656)              (6,563)           
25 (167)                (656)              (6,563)           

Total (134,367)       
Notes:

1. Assumes continuation of the silviculture program beyond the first 10 years, in accordance with the strategy.
   The total harvest increment is associated with all the silvicultural practices documented in the "Opportunities" 
   section and is only partly attributable to spacing and fertilization practices. Some of the increase may be
   associated with pre-free growing silviculture that was not current practice at the time of strategy development.

2. Assumes 3.93 TSA level direct (harvesting, silviculture, processing), indirect and induced (PYs) per 1000 cubic metre.
     (Source: TFL 23 MP #9 Timber Supply Analysis Report, p.39)
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Further Re-
search and 
Information 
Needs 

During the assessment process, the following needs for further information and research became 
apparent.  The outcome of these have implications for an incremental silviculture strategy.  Brack-
eted numbers refer to the strategy numbers under which the need is identified (see tables in “Work-
shop Review of Potential Strategies,” page 28). 

1. Undertake fertilization trials to examine the potential of fertilization to bring age class 3 Pl to 
merchantable size sooner.  (ST2B) 

2. Compare the actual growth and piece sizes (diameters?) of age class 4 Pl with those pro-
jected by VDYP. (ST2B)  

3. Following TSR2 analysis, further examine the impacts/potential of spacing to determine 
which are the most cost-effective treatments (what landscape units, sites, species).  (MT2 
(b)) 

4. Following TSR2 analysis, examine grizzly bear and ungulate winter range impacts and op-
portunities.  (MT3) 

5. Undertake operational partial harvesting and commercial thinning trials, so that the neces-
sary G&Y information will be available when the managed stands become suitable. (MT4) 

6. Examine excluded areas for opportunities to bring into the THLB through rehabilitation or 
reclassification.  (LT2) 

7. Lobby for more and better improved seed.  (LT3 (b)) 

8. Examine seed planning zone guidelines for opportunities for modification to expand im-
proved seed into the East Kootenays.  (LT3 (b)) 

9. Complete surveys for voids to get a measure of the actual area in voids.  (LT3 (c)) 

10. Survey and assess backlog sites to get better information on stocking distribution into voids 
and clumps, together with their potential for fill planting the void areas and spacing the 
clumpy areas.  (LT3 (c)) 

11. Improve information on the # of years for trees to reach breast height.  (LT3 (d)) 

12. Evaluate the potential for spacing to increase long term harvest levels under Type II silvicul-
ture analysis.  (LT3 (g)) 

13. Fertilization trials are needed to determine if the fertilizable land base should include spruce 
and larch species. (LT3 (h)) 

14. Further study of root rot management and to confirm the OAF2 factor. (LT4) 
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2. Introduction 

2.1 About the Interim Strategy 

This strategy, and the process on which it is founded, is intended to help optimize the application 
of available funding for silviculture activities towards the goals of improving the future quantity 
and quality of both habitat and timber supply.  The strategy will be considered as one of several 
inputs in decisions on funding allocations and treatment activities. 

The limitations of time, budget and available information have tended to cause the focus in this 
first version of the strategy to be on the future quantity of the timber resource.  It is expected that 
as the strategy development process evolves and as better and more information becomes avail-
able, the strategy will have more regard to the matters of future timber quality and the future 
quantity and quality of habitat supply. 

To achieve the optimization objective, the opportunity evaluation process recorded herein is not 
limited by factors such as the availability of funding, funding source (e.g., public vs. private), or 
the ability to deliver a program.  Because of this, the strategy generally illustrates the plausible 
high end of the potential of the timber resource.  Within this context as well as a broad context of 
cost-effectiveness, available treatment opportunities, and operational realities -- all of which 
were explored in general terms in the workshop -- potential treatment activities are ranked.  The 
end result hopefully points to the most effective and efficient means of at least partially achiev-
ing the working targets.  The degree to which the overall strategy ultimately proves appropriate 
and is achieved will also be the degree to which the expressed targets will be achieved.  This, of 
course, could also be affected by future unknowns, such as major changes in forest policy, land 
base available for timber production, or market demand. 

Although this strategy focuses primarily on silviculture, it is recognized that silviculture is part of 
a suite of potential strategies which together may influence the future quality and quantity of 
habitat and timber supply. 

This strategy should not be confused with the allowable annual cut (AAC)1 determination proc-
ess.  AAC’s are based on actual practice and current information at the time of the determination.  
This strategy, on the other hand, is about creating a future state of our forests.  Again, the degree 
to which the strategy proves appropriate and is achieved may influence future, but not necessar-
ily present, AAC determinations. 

This strategy is founded on readily available information and the knowledge of forestry profes-
sionals.  It is intended as an interim strategy until a more in-depth analysis-based review is com-
pleted. 

                                                      
1 See “Abbreviations,” page 58 for a full listing of abbreviations used. 
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2.2 Methodology 

This strategy was prepared through the following process: 

1. Prior to the district workshop, in co-operation with district office personnel, L. P. Ather-
ton & Associates undertook preliminary research to identifying issues and opportunities 
relevant to improving the future quantity and quality of timber supply. 

2. A district workshop was held July 28 & 29, 1999 in Cranbrook, attended by representa-
tives of the organizations and forest companies listed below.  Larry Atherton of L. P. 
Atherton & Associates and Doug Williams of Cortex Consultants Inc. led the session.  
Participants reviewed the potential opportunities along with others that arose.  The out-
come of the session was a regime table, complete with priorities. 

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

4. After ministry review, the consultants submitted a completed strategy document to the 
Ministry of Forests (MoF) in electronic format as version 1.0.  (The ministry will assign 
higher version numbers (e.g., 1.1, 1.2, etc.) as the strategy evolves and changes are 
made.) 

2.3 Acknowledgements 

The participation of representatives of the following organizations at the district workshop is 
gratefully acknowledged. 

Organization  Participant’s Name Title 

Ministry of Forests, Cranbrook Forest District   

 Denis Petryshen Silviculture Officer 

 Lyn Konowalyk Incremental Silviculture Forester 

 Mike Black Planning Forester 
Ministry of Forests, Nelson Forest Region   

 Ivan Listar Incremental Silviculture Forester 
Ministry of Forests, Forest Practices Branch   

 Ralph Winter Stand Management Officer 
Crestbrook Forest Industries Ltd.   

 Marcie Belcher FRBC Coordinator 

 Jeff Alan Contractor, (representing CFI) 

 Allison Wager Prescription Forester 
Galloway Lumber Co.   

 Jeff Mycock FRBC Coordinator, Interior Reforesta-
tion (representing Galloway) 

Forest Renewal BC   

 Rick Allen Project Development Officer 
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The project was directly managed by Ivan Listar of the Ministry of Forests, Nelson Forest Re-
gion.  Funding was provided by Forest Renewal BC under a contract between the Ministry of 
Forests, Nelson Forest Region, and Cortex Consultants, Inc. 
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3. Higher Level Goals and Objectives 

3.1 Provincial Goals and Objectives 

The Incremental Silviculture Strategy For British Columbia (Interim) states the Ministry of For-
ests’ provincial level strategy.  The strategy’s executive summary is reprinted below.  The pro-
vincial strategy was considered in the development of this TSA strategy. 

STRATEGY AT A GLANCESTRATEGY AT A GLANCESTRATEGY AT A GLANCESTRATEGY AT A GLANCE

Purpose This strategy provides guidance to the application of available
funds for incremental silviculture activities.  It is not tied to a
specified funding level.

Government’s
Goals

• Sustainable Use

• Community Stability

• A Strong Forest Sector

Key Principles 1. Because the distant future cannot be foretold, the best and
only course of action in managing the timber resource is that
which minimizes risk and maintains options.

2. British Columbia’s forests are important locally, provincially,
nationally and globally and should be managed in this context.

3. Each generation of British Columbians becomes the steward of
the province’s forest resources and has a moral obligation to
preserve this heritage for future generations.

Working Targets Within the context of the guiding principles:
WT 1: Minimize the anticipated interim reduction in timber supply

so that provincial annual harvests of at least 65 million m3

can be achieved during this period.
WT 2: Create a long term timber supply capable of supporting a

steady long term provincial harvest level of at least 75
million m3.

WT 3: Over the long term, maintain the production of premium
quality logs at or above 10% of total harvest.

Major Silvicultural
Strategies

• Increase the use of alternative silvicultural systems and
commercial thinning.

• Achieve earlier green-up of harvested areas.
• Increase regenerated stand volumes 20%.
• Eliminate all pre-1982 good and medium site backlog NSR and

all 1982 to 1987 backlog NSR.
• Initiate a long rotation quality management program for stands

where harvesting must be delayed.
Other silvicultural and non-silvicultural strategies must also be
implemented to achieve the working targets.

Strategy
Implementation

Regional and management unit strategies must be developed,
followed by programs and plans to implement them.
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It is recognized that not every management unit has the same capability to contribute to these in-
terim objectives.  Further, it is recognized that these objectives may not be attainable at current 
funding levels.  Their purpose is to provide general guidance to the application of available 
funds. 

3.2 Regional Objectives 

The region has not set out formal regional silviculture objectives.  In the interim, the provincial 
objectives are accepted as being broadly applicable within the region. 

3.3 Higher Level Plans 

Formal higher level plans are strategic plans defined by the Forest Practices Code, however, 
there are currently no approved higher level plans covering the Cranbrook Forest District.  The 
Kootenay Boundary Land Use Plan (KBLUP) has been approved but the decision whether to 
make it a higher level plan has not been finalized.  Until that time it provides guidance for man-
agement practices. 

There are other plans that exist at a higher level which are strategic (policies and guidelines), or 
operational that provide direction to any lower level of plans, prescriptions, or forest practices.  
These, however, are not higher level plans as defined under the Code. 
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4. Basic Data 

4.1 Land Area 

Description Area 
(ha) 

Area
% 

Total Area of TSA 1 483 100 100

Total Productive Crown Forest 775 700 52

Net Timber Harv. Land Base 439 200 30
Source: Preliminary TSR2 data - rounded to nearest 100 ha. 

4.2 AAC 

AAC Type Pre-TSR TSR1* Change 
(%) 

Conventional 900 947 850 000 -5.7

Deciduous - - 

Insect/Disease - - 

Marginal - - 

Total 900 947 850 000 -5.7
    
Woodlot AAC    
*effective March 1/96 

4.3 Harvest Forecast 

Cranbrook TSA
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TSR1 AAC
Pre TSR1 AAC RLUPS Forecast

TSR 1 base case

RLUPS: Regional Landscape Unit Planning System 

4.4 Site Class 

Good
17%

Medium
63%

Poor
20%

 
Source:  Preliminary TSR2 data 

4.5 Age Class 

TSR2 Data Not Available
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5. Incremental Silviculture History 

Treatment TSR2 Status (Source 1999 Data Package) Current Status (1999) 

  Source: CFD2 

Backlog Of  5 380 ha in ISIS, half (2 690 ha) is considered 
operable.  Assumed to be restocked over 9 yrs at 
rate of 300 ha/yr. Yields are projected for 2 stocking 
levels (breakpoint 420 sph). 

Total treated area = 13 138 ha.  
Approximately 900 ha have 
been identified for treatment.  
About 1 250 ha require as-
sessment, of which about an 
estimated 350 ha will require 
treatment.  Total remaining for 
treatment = (900 + 350=) 1 250 
ha.  An additional 1 300 ha 
require brushing to ensure free 
growing is achieved. 

Conversion None. None 

Commercial Thin None. None 

Space TIPSY will be used for all existing stands < 30 yrs 
old.  30% of pure Pl and 50% of Pl leading stands will 
be assigned yield tables that reflect past stocking 
control (DP:40-41).  Remaining stands will be as-
signed yield tables that have 45-4800 sph densities.  
Initial and target densities specified for  stands > 30 
yrs old (DP:38), but no info on assignment to yield 
tables based on stocking levels. 

Total treated area = 20 096 ha 
(5% of TSR2 THLB). Max past 
program 2 800 ha/yr in1995.  
Recent level 700 ha/yr. 

Prune  Total treated area = 1 216 ha’s 
1st lift pruned.  Max past pro-
gram 200 ha/yr.  Recent level 
0. 

Fertilize  Total treated area = 5 931 ha’s 
, including 1 100 ha’s fertilized 
2X.  Max past program  1100 
ha/yr.  Recent level 0. 

 

                                                      
2 CFD - Cranbrook Forest District 
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6. Timber Harvesting Trends 

The TSR1 base case analysis forecasted approximately 3 200 ha/yr to be harvested over time 
(MoF, 1995:22).  This level was associated with a forecast decline in timber harvesting.  The 
TSR2 data package indicates that about 80% of recent harvesting has been even aged silvicul-
tural systems (MoF, 1999: 34).  If the TSR 2 forecast total harvest area remains similar to TSR1, 
then approximately 2 600 ha/yr would be harvested under even-aged silvicultural systems in the 
future. 

On the other hand, the MoF’s Major Licence Silviculture Information System (MLSIS) indicates 
that recent timber harvesting has been about 4 000 ha/yr, the majority of which has been under 
even-aged management.  Furthermore, the Regional Landscape Unit Planning System (RLUPS) 
timber harvest forecast indicates the current harvest level may be maintained for some time (see 
“Figure 1.  Harvest Forecasts,” page 17). 

For the purposes of this strategy, the average future harvest level is assumed to be the same as the 
current level, i.e., 4 000 ha/yr.  Workshop participants indicated that the area of partial harvesting 
is declining, mostly in response to using timber harvesting to emulate the role of fire in maintain-
ing certain ecosystems.  For simplicity, therefore, for the purposes of this strategy, all harvesting 
is assumed to be even-aged.  Workshop participants estimate about 60% of the annual area har-
vested, or 2 400 ha/yr, is planted. 
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7. Issues and Silvicultural Opportunities 

7.1 Discussion of Issues and Opportunities 

TSA modelling in support of silviculture planning has not yet been undertaken.  Normally, 
information from the timber supply analysis process can be used instead.  However, at the time 
this strategy was prepared information from the 2nd timber supply review (TSR2) was not yet 
available and information from the 1st timber supply review (TSR1) was considered too dated for 
use.  Instead, this interim strategy addresses the issues identified by workshop participants along 
with preliminary indications of TSR2 analysis results. 

Figure 1.  Harvest Forecasts 
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The TSR2 base case harvest forecast is not yet 
available.  It is expected to be more similar to the 
RLUPS forecast than the TSR1 forecast.  Given 
the unknowns, silviculture strategies chosen un-
der this interim strategy should be valid across 
the possible range in forecasts.  Both forecasts 
are consistent in having a mid term dip below the 
long term harvest level. 

Normally, harvest levels rise out of the mid term 
dip at the point when harvesting is largely in 
managed stands.  The dip in the RLUPS forecast 
is extraordinarily late.  It is expected that the 
TSR2 forecast will also show a dip but that it will 
be sooner than that of the RLUPS forecast, 
probably ending at around 100 years. 

 

Figure 2.  TSR1 Present Age Class Structure 
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Source:  TSR1 Analysis Report, Figure 13. 

 
 
 

Figure 2 shows the TSR1 present age chart 
(MoF, 1995:25).  About 43 000 ha is age 0 but 
only about 6 000 ha is aged 1-10.  This means 
only 600 ha/yr were harvested and regenerated in 
the previous decade, which is obviously incorrect.  
The logical conclusion would be that a substantial 
portion of the age 0 stands must be older and 
belong in older age classes. 

The TSR1, 50 yrs from now age class chart also 
appears incorrect (reproduced to the left as 
Figure 3).  Age class 0 in Figure 2 (the current 
age chart) is advanced by only 30 years in Figure 
3 (the 50 years from now chart), but also grows in 
size to about 58 000 ha.  Thus the age class error 
is not only extended but also worsened. 

Current age class data (Figure 4) supports the 
above conjecture that TSR1 age class data is 
incorrect.  The TSR1 bulge associated with 
stands currently age class 0 does not show on 
this chart.  In fact, age classes 0 to 3 in Figure 4 
show remarkable evenness.  It is likely that some 
stands shown as age 0 will be reclassified follow-
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Figure 3.  Age Class Structure in 50 Years 
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Source:  TSR1 Analysis Report, Figure 13.  Note: Visually, the 
age classes appear to be advanced only 30 yrs over those in 
Figure 2, not 50 years as the caption states. 

 

Figure 4.  Current Age Class Structure from 
PCRS (20 yr age classes from 1-7) 
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ing regeneration or FG survey into age class 1, 
further smoothing out the age class distribution.  
Unlike in TSR1 which showed an ultimate normal 
forest distribution of about 30 000 ha in each 10 
yr age class, the current age structure is trending 
towards a normal forest of about 22 000 ha in 
each. 

The age class gap assumed during the workshop 
may not exist.  A mid term shortfall, if one occurs 
in the TSR2 base case, more likely will be the 
product of not having enough existing timber to 
span the time until managed stands become 
available than being the result of an age class 
gap. 

 

Spacing and repeat fertilizing suitable stands 
currently aged less than 30 years old and 
stands established over the next 20 years 
could help shorten the span of any mid term 
shortfall harvest level. 

Current Difficulties in Finding Harvestable 
Timber Supply 

Workshop participants reported difficulty in finding 
available wood for harvesting.  This was attributed 
largely to old and mature seral state requirements 
and to the non-merchantability of mature but 
small diameter lodgepole pine stands.  Fertilizing 
small-diameter stands may accelerate stand de-
velopment and mortality and increase the diame-
ters of residual stems making them merchantable.  
However, the dense stands are likely to also have 
small live crowns, making them less able to re-
spond to fertilization. 

Changes in Existing Stand Volumes 

 

An inventory audit found existing stand volumes 
to be over-estimated by 5.8%.  The effects of this 
will be assessed in TSR2 analysis by means of a 
sensitivity test. 

Typically, reducing existing stand volumes causes 
the transition from the initial harvest level to begin 
earlier than in a base case forecast.  This is be-
cause there is less existing timber to span the 
period until managed second growth stands be-
come available.  Also, decreasing the volume/ha 
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can magnify the impact of forest cover con-
straints.  Lower volumes/ha require more area to 
be harvested to obtain the same volume.  This 
increases the area not greened-up at a faster rate 
and the limits of forest cover constraints are 
reached sooner. 

The TSA has a large fertilizable land base.  A 
single late-rotation fertilization of suitable existing 
stands would increase their volumes and could 
contribute to extending or increasing the initial 
harvest level. 

 

Sensitivity to Changes in Minimum Harvestable 
Ages and Implications for Timber Quality Man-
agement 

 

TSR2 minimum harvestable ages are based on 
species, site index, slope, minimum volume and 
minimum average diameter criteria.  The TSR2 
min harvest age slope and DBH criteria by spe-
cies can be generalized as follows (MoF, 
1999a:30-31): 

Species min avg DBH for Slope 
 < 40% 40%+ 

Pl 20 25 
S/B 25 28 
F/L 25 28 
Hi Elev 25 25 
 
The TSR2 minimum harvestable ages for future 
stands can be generalized as follows (MoF, 
1999a:30-31): 

 min harv. age for slope & site 
 < 40% 40%+ 
Species G M P G M P 
Pl 55 70 105 80 123 175 
Pl, PA 52 75 100 83 120 155 
S/B 66 91 127 80 92 127 
L 73 88 123 90 100 135 
F 77 88 118 90 100 145 

 

Growing forests to older ages generally improves 
their quality.  For most TSA’s the objective of 
growing forests longer for quality is usually com-
patible over the very long term.  This is likely true 
in the Cranbrook TSA where increasing harvest 
levels (based on RLUPS) are unlikely to suffer 
from extended ages. 

TSR2 sensitivity tests for changes to minimum 
harvest ages were not yet available at the time 
this strategy was prepared.  See comments op-
posite Figure 2, page 17. 

 

Sensitivity to an Increase in Regenerated Stand 
Volumes 

 

For most TSA’s increasing regenerated stand 
volumes by a certain percentage results in a cor-
responding increase in the long term harvest level 
(LTHL) over the base case forecast.  This was the 
case in the Cranbrook TSR1 analysis and there-
fore such a response is assumed to be the case 
for the purposes of this interim strategy. 
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Many silvicultural practices can be used to 
achieve an increase in regenerated stand vol-
umes, including practices to reduce losses to root 
disease. 

 

Sensitivity to Changes in Green-up Ages 

 

TSR2 green-up sensitivity tests are not yet avail-
able. 

TSR2 green-up requirements will be as follows 
(MoF, 1999a:46,47,49): 

 

    %allowed 
Zone % THLB Ht Age below age 

IRM  2  33-40 
Caribou  3  25 
Watershed  9  25-30 
VQO  slope  5-25 
Recreation  3-6  5-25 
FMER*  2  33 
Open Forest  N/A  N/A 

*FMER – fire maintained ecosystem restoration 

TSR2 green-up ages by species, height and 
good-to-poor site index ranges are as follows 
(MoF, 1999a:46-49): 

 

  Ht (m)  
Species 2 3 9 

Pl 10-13 12-17 23-39 
S/B 17-25 19-30 32-57 
L 10-17 12-22 26-47 
F 11-15 13-19 26-44 

 

Many silvicultural practices can be used to reduce 
the time until green-up. There is little risk to focus-
ing on green-up issues in the short term, because 
these same practices will also serve to increase 
regenerated stand volumes which would be of 
considerable long term benefit. 

 

Forest Cover Constraints 

 

The TSA has a multiplicity of forest cover con-
straints (see tables in preceding section).  How-
ever, without the benefit of TSR 2 sensitivity 
analysis, it is not possible to determine which 
ones may affect the timber supply and where re-
sultant silvicultural opportunities may be. If licen-
sees are having difficulty locating available timber 
for harvesting, this would be cause for addressing 
FCC’s in the short term.  However, this is not 
necessarily an indication that FCC’s will be a mid 
or long term problem. 

In TSR2 or subsequent analysis, it would be use-
ful for silviculture planning purposes to vary forest 
cover constraints by management emphasis 
zone.  This would help pinpoint which zones are 
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the most limiting.  Also, once zones are pin-
pointed it would be useful to apply the sensitivity 
analyses by various time periods to determine 
when the sensitivity is at its greatest. 

Workshop participants believe forest cover con-
straints moderately contribute to the current diffi-
culty in finding harvestable stands. 

 

Older Forest Constraints 

 
 

The TSR2 base case will be subject to substantial 
older forest constraints.  Mature plus old minimum 
retention requirements vary from about 20% must 
be 120 yrs of age or older to about 28% being 
100 years or older.  Old seral requirements vary 
from about 11% > 140 yrs old to 14% > 250 yrs 
old.  These requirements are gradually imple-
mented over 3 rotations, with the lowest levels of 
requirement being applied in the first 70 yrs (MoF, 
1999a:44). 

Silvicultural practices such as fertilization and 
commercial thinning may be used to accelerate 
stand structure so that the desired older forest 
attributes are achieved at an earlier age.  This 
could potentially free up some timber supply that 
may otherwise be unavailable. 

 

Changes in the Size of the Timber Harvesting 
Land Base 

 

Subsequent to the TSR1 analysis, the Kootenay-
Boundary Land Use Plan has reduced the land 
base of the TSA.  TSR sensitivity tests of changes 
to the land base typically indicate corresponding 
changes in the harvest forecast. 

Silvicultural practices may be used to increase 
the size of the THLB through conversion of un-
utilized stands to merchantable species and to 
increase the productivity of low sites. 

Opportunity area consists of the areas deducted 
from the TSR2 THLB.  These include: 

Type Area Equiv % 
  THLB 

Low site 38 500 8.8 
NCC 3 800 0.9 
Non Merch (PFT’s) 21 700 4.9 
Excluded (1999a:26) 27 000 6.1 

Descriptions are from 1999a: 15, 25-28.  Data 
from Black, pers comm. 

There is little remaining treatable backlog NSR. 

 

 

7.2 Summary of Issues and Silvicultural Opportunities 

7.2.1 Limitations of Available Information 

The disparities between the TSR1 and the RLUPS forecasts are evidence that timber supply fore-
casts must be used cautiously in silviculture planning.  Stand level models are used to predict 
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yields that are then used in the TSA level model; in other words, models are used to feed models.  
The probability of the exact sequence of harvested ages and stands that the TSA model selects to 
form a harvest forecast actually occurring is virtually nil.  Yet certain features of the TSA can be 
expected to hold consistent across both present and future analyses.  Such features should be the 
primary focus of a silviculture strategy.  These features in the Cranbrook TSA are: 

1. A physical scarcity of timber in the short term, related to biodiversity requirements to 
maintain older forests and to the non/low merchantability of the large area in Pl stands 
presently 60-80 years old. 

2. A mid term harvest level shortfall below the long term harvest level, probably occurring 
about the time indicated by the TSR1 base case harvest forecast, probably more related 
to the lack of available existing stands for harvesting than to an age class gap. 

3. Increases in yields of managed stands will directly translate into increases in long term 
harvest levels. 

4. Older forest requirements will be very tight, if not outright limiting. 

While all factors can be influenced by silvicultural actions, the fourth factor can also be influ-
enced by policy changes. 

7.2.2 The Silviculture Planning Harvest Forecast 

To ensure the appropriateness of silvicultural strategies, it is necessary to hypothesize a “most 
likely” harvest forecast.  This silviculture planning harvest forecast is often different from the 
TSR base case harvest forecast because it incorporates some speculation about factors that may 
affect estimates of future timber supply.  In the TSR process, such factors are addressed through 
sensitivity analyses.  If the sensitivity does not affect short term harvest levels, it is usually con-
sidered not relevant to an AAC determination and the base case is left unchanged.  However, 
such factors may be highly relevant to silviculture planning which, unlike the AAC determination 
process, is more focused on the future than on the present. 

At the time this interim strategy was prepared, the timber supply analysis report for the second 
timber supply review (TSR2) for the Cranbrook TSA was not available.  The TSR 2 timber sup-
ply will likely be less sensitive to changes in many factors than observed in the TSR1 analysis 
because there is less pressure on the harvest forecast.  The AAC ‘ceiling’ was lowered from 900 
947 (pre-TSR1) to 850 000 m3/yr (TSR1) and the TSR2 long term harvest level (LTHL) ‘floor’ 
is expected to rise to about the current AAC level as indicated by the RLUPS planning process.  
Also, the TSR2 forecast has better resource information in the base case - for example, biodiver-
sity and other forest practices code requirements are now incorporated. 

Figure 5 below illustrates the silviculture planning harvest forecast for the Cranbrook TSA.  This 
forecast was not presented in the district workshop but the elements were implicit in discussions 
during the course of the workshop.  For the purposes of this interim silviculture strategy, it is as-
sumed that future timber supply forecasts will likely show an ability to maintain the current har-
vest level for several decades, similar to the RLUPS forecast. The shortage of stands presently 
aged 30-50 years will continue to be a significant factor, contributing to the mid term shortfall 
period of the forecast.  Although highly speculative, the shortfall period will possibly be for a 
lesser time span than indicated by both RLUPS and TSR1 and will likely be initiated at about the 
same time as indicated by TSR1 (i.e, much sooner than RLUPS).  Future long term harvest levels 
(LTHL) are expected to be significantly above the TSR1, base case forecast and in the range of 
the RLUPS forecast.  Higher managed stand yields, improved estimates of site productivity and 
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the volume gains resulting from tree improvement programs, will more than offset any potential 
reductions that may be needed in order to maintain more area in an older forest condition. 

Note:  Post-workshop follow-up indicates the age class gap assumed during the workshop may 
not exist.  A mid term shortfall, if one occurs in the TSR2 base case, more likely will be the 
product of not having enough existing timber to span the time until managed stands become 
available than being the result of an age class gap – see discussion opposite Figure 2, page 17. 

Figure 5.  Silviculture Planning Harvest Forecast 
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Because the TSR2 information is not yet available, the Cranbrook Forest District has indicated 
what it expects to be the forest management issues for the Cranbrook TSA.  These issues were 
confirmed at the district workshop.  The issues are summarized below by time period. 

7.2.3 Future Timber Volumes (Quantity) 

Short Term (1 - 20 years) 

The short term period is somewhat arbitrarily defined as the next 20 years. 

The TSR2 base case is expected to indicate that harvest levels can be maintained at the current 
AAC throughout the short term period. 

Short term harvest levels are largely governed by the need to extend existing timber supply until 
managed stands become available.  Thus factors that affect the existing timber supply can affect 
the ability to maintain the initial harvest level for longer or shorter than in the base case.  These 
are discussed under “Mid Term (21 - 100 years)” below. 

In the absence of TSR 2 information, there is likely to be little opportunity to use silviculture to 
directly effect change in short term harvest levels, other than perhaps to fertilize suitable stands 
10-15 years prior to harvest to give a volume boost.  Workshop participants indicated the primary 
issue in the short term is finding available timber for harvesting.  Unlike most other TSA’s with 
this problem, however, green-up/adjacency requirements were not felt to be the major cause of 
this.  Rather it is largely due to a combination of: 
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•= much wood 60-80 years old is densely stocked lodgepole pine and therefore not yet mer-
chantable; and,  

•= stands older than this often are unavailable because they are needed to meet old- and ma-
ture-seral biodiversity requirements. 

Mid Term (21 - 100 years) 

The mid term period begins at the end of the short term period (i.e., 21 years from now) and con-
tinues until the transition from harvesting in existing natural stands to harvesting mainly in 2nd 
growth managed stands is complete.  Until the TSR2 analysis is available it is not known when 
the end of the transition period will be.  For the purposes of this interim strategy, it is set at 100 
years.  In TSR1, the end of transition was 120 years from 1992, the date to which the inventory 
had been updated. 

The mid term is likely to be characterized by a shortfall below the long term harvest level.  This 
characteristic was displayed by both the TSR1 and the RLUPS forecasts.  However, as discussed 
opposite Figure 2, page 17, the shortfall is more likely a product of a need to make existing 
stands last until the first of the managed stands become available for harvest than from an age 
class imbalance (gap). 

Silvicultural actions to increase the availability of existing stands or improve the timing of the 
onset of the managed stands could potentially increase mid term harvest levels, perhaps even to 
the extent of eliminating the anticipated mid term harvest shortfall.  Alternatively, silvicultural 
actions could be oriented to improving the quality of the late mid term and long term timber sup-
ply.  Because the same actions, such as spacing and fertilizing appropriate stands, could poten-
tially achieve either objective, the ultimate end-use does not have to be chosen now. 

The most significant factor affecting both short and mid term harvest levels is likely to be the es-
timate of existing stand volumes.  Higher volumes will raise harvest levels, lower volumes will 
lower them.  As in the short term, fertilizing suitable stands 10-15 years prior to harvest to give a 
volume boost will be a positive benefit to mid term timber supplies. 

Long Term (101 + years) 

The long term period is the time when harvesting is primarily in managed 2nd growth stands and 
is characterized by a steady state harvest level. 

In the absence of TSR2 information, the long term is assumed to be sensitive to changes in man-
aged stand volumes, the size of the timber harvesting land base, and the amount of losses to root 
rot diseases. 

7.2.4 Future Timber Quality 

To date there has been little attention to the matter of future timber quality.  The focus of the 
timber supply review on AAC determination has resulted in the planning emphasis being solely 
on timber volumes.  Until recently, there has been little higher-level policy guidance with respect 
to managing for future timber quality. 

Using age as a surrogate measure of timber quality, the expected decline in harvest ages towards 
minimum harvestable ages indicates future timber quality will be generally be lower than to-
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day’s.  The future timber supply will be much smaller in average diameter and, without pruning, 
there will be little, if any, clear wood.  On the positive side, other than areas affected by root rot, 
most harvested second growth timber will be sound wood with little or no decay. 

Lower quality stands present some future market risk.  In low market periods it is often only the 
readily accessible, higher-quality timber that is profitable to harvest.  Also, a narrow portfolio of 
small diameter timber offers less opportunity for creating a range of value-added forest products. 
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8. Opportunities to Increase Timber Supply 

8.1 Potential Silviculture Strategies 

Prior to the district workshop, information in the previous sections was used to identify the fol-
lowing silvicultural strategies as having potential to either maintain or increase future timber 
supply at the TSA level.  Each of these was discussed in detail in the district workshop, the re-
sults of which are recorded in “Workshop Review of Potential Strategies,” page 28, along with 
additional strategies that arose during the meeting.  Strategies that are ultimately adopted are 
noted in “Silviculture Strategies,” page 49. 

8.1.1 Short Term (1 - 20 yrs) 

ST 1: Fertilize ____ ha/yr of existing stands scheduled for harvest in the 2nd decade to increase 
their volumes. (increase)3 

ST 2:  

8.1.2 Mid Term (21 - 100 yrs) 

MT 1: Fertilize ____ ha/yr of existing stands scheduled for harvest 20 to 70 years from now to 
increase their volumes (continuation of ST 1). (increase) 

MT 2: Reduce minimum harvest ages of younger existing stands 10 years, or alternatively im-
prove the quality of the timber supply, by: 

(a) spacing ____ ha/yr of pine stands subject to repression; 

(b) spacing ____ ha/yr of ________ stands; or 

(c) repeat fertilizing ____ ha/yr on a 15 year return cycle. 

MT 3: Strategies to reduce the impact of wildlife habitat constraints? 

MT 4: Strategies related to commercial thinning? 

MT 5:  

                                                      
3 (Increase) means oriented to increasing harvest levels above those indicated by the TSR2 base case.  
(Maintain) means oriented to maintaining the harvest level indicated by the TSR 2 base case. 
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8.1.3 Long Term (101+ yrs) 

LT 1: Increase the THLB by  

(a) Planting ____ ha of backlog NSR; and 

(b) Maintaining ____ ha of existing backlog plantations. 

LT 2: Increase the THLB by: 

(a) converting/rehabilitating ____ ha/yr of deciduous stands; (increase) 

(b) converting/rehabilitating ____ ha/y of non-merchantable ____?____ stands; (in-
crease) 

(c) assessing _______ ha of low-site stands for proper classification; or 

(d) improve the site productivity of low-site stands by _________  (fertilization?).  (in-
crease/maintain) 

LT 3: Increase regenerated stand volumes by: 

(a) site preparing ____ ha/yr. 

(b) using improved seed; (increase) 

(c) managing stocking so voids do not account for more than 10% of the area; (increase) 

(d) using larger planting stock; (increase) 

(e) fertilizing at the time of planting; (increase) 

(f) brushing _____ ha/yr for growth enhancement (i.e., not only for survival); (increase) 

(g) juvenile spacing _____ ha/yr; (maintain) or 

(h) repeat fertilize _____ ha/yr on a 15 yr return cycle. 

LT 4: Reduce losses to root rot by: (maintain?) 

(a) pushover logging/stumping  _____ ha/yr; 

(b) planting alternate/mixed species on ______ ha/yr; or 

(c) pop-up spacing on _____ ha/yr. 

LT 5:  

LT 6:  

LT 7: 
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8.2 Workshop Review of Potential Strategies 

Potential strategies were reviewed in the workshop according to the response time frames of 
short, mid and long term time periods.  Each response time frame is the period in which the an-
ticipated result of a potential strategy is expected, not the period in which actions must necessar-
ily commence. 

Workshop discussions are documented in the following tables.  The contents of each column are 
further described below. 

Column 
Number 

 
                     Note                     

1 Strategy numbers correspond with the numbers recorded earlier in “Potential Silvi-
culture Strategies,” page 26.  Items followed by an asterisk (*) were added during 
the district workshop. 

2 Information is largely from the district workshop, combined with information pre-
sented earlier in this document. 

3 Anticipated results are calculated using a variety of methods. 
 

At the end of each time period is a summary of the anticipated responses for all strategies pro-
posed for the period.  A potential harvest forecast is prepared under this summary.  This forecast 
is highly speculative and requires confirmation through computerized management unit level 
analysis. 
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8.2.1 
Short Term

 (1 - 20 years) 

N
um

ber 
Potential Strategy/Action 

D
iscussion / C

urrent Status 
Anticipated R

esult 

ST 1 
1. Late rotation fertilize all 

suitable stands scheduled 
for harvest in the 2nd 
decade to increase their 
volum

es. (increase) 

1. Participants had little confidence in being able to identify areas to be harvested in 10 
years.  Assum

ing this could be overcom
e, the follow

ing potential gain w
as calculated in 

the w
orkshop. 

 
TSR

1 data indicates about 156 000 ha in age class 60-80.  Prelim
inary TSR

2 data indi-
cates that 85%

 of the TSA could be fertilizable on a species basis (all species, including 
Pl, Fdi, Lw

 & S, except those classified as “other”) and about 60%
 on a site classification 

basis (all m
edium

 site and the low
er ¼

 of good site).  Applying these factors against 
156 000 ha indicates about (.85 X .6 X 156 000 =) 80 000 ha could be fertilizable.  If only 
10%

 of this proved available and suitable (e.g., there is little info on the efficacy of fertiliz-
ing S & Lw

), w
ould net to 8 000 ha.  Treating this over a 10 yr period = 800 ha/yr.  If a 5%

 
vol gain is achieved, = .05 X 180 m

3/ha = 9 m
3/ha X 800 ha/yr = 7 200 m

3/yr boost = 
about 1%

 of current harvest level.   Post-w
orkshop inform

ation from
 R

. Brockley (1999) 
indicates this volum

e gain estim
ate could be conservative.  Volum

e gains elsew
here 

have ranged from
 7 to 34 m

3/ha.  A 15 m
3/ha gain w

ould yield 15 X 800 = 12 000 m
3/yr 

gain. 

1. 12 000 m
3/yr, com

-
m

encing in the 2
nd dec-

ade. 

ST 2A 
2A. R

educe the tim
e until 

green-up is achieved in 
recently regenerated and 
about to be regenerated 
stands.* 

2A. 
This potential strategy w

as added during the w
orkshop.  W

orkshop discussions 
concluded that green-up constraints w

ere not the m
ajor problem

 in finding available tim
-

ber for harvesting.  R
ather, availability w

as m
ore determ

ined by the fact that m
any of the 

60-80 year old stands w
ere not yet m

erchantable (higher density and low
er diam

eters – 
see ST2B below

) and that stands older than this w
ere often required to m

eet old- and 
m

ature-seral biodiversity requirem
ents. 

 

2A. 
N

ot applicable. 

ST 2B 
2B. Exam

ine the opportuni-
ties to m

ake age class 3 
and 4 Pl m

erchantable 
sooner. 

2B. This potential strategy w
as added post-w

orkshop in order to m
ore clearly express the 

w
orkshop discussions on the topic.  See 2A above. 

 
A need to undertake fertilization trials to exam

ine the potential of fertilization to bring age 
class 3 Pl to m

erchantable size sooner w
as identified.  This need is noted under 

“Sum
m

ary of Inform
ation and R

esearch N
eeds,” page 56. 

 
A need to com

pare the actual grow
th and piece sizes (diam

eters?) of age class 4 Pl w
ith 

those projected by VD
YP w

as identified.  It is suspected that VD
YP over-estim

ates these.  
This need is noted under “Sum

m
ary of Inform

ation and R
esearch N

eeds,” page 56.  

2B.  Additional inform
ation 

requirem
ents noted. 
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N
um

ber 
Potential Strategy/Action 

D
iscussion / C

urrent Status 
Anticipated R

esult 

ST 3 
3. O

vercom
e adjacency con-

straints by: 

(a) harvest in larger blocks; 

(b) increase the area of 
partial harvesting; and 

(c) com
m

ercial thinning 
stands. 

3. (a-b) Potential strategies (a) and (b) are not of them
selves silviculture strategies, but do 

have im
plications for the choice of silviculture strategies that m

ay be adopted.  If, for ex-
am

ple, these can be successfully em
ployed the need for silvicultural actions to shorten 

the tim
e until regenerated stands reach the greened-up state becom

es dim
inished.  The 

need to m
eet N

D
T 4 m

anagem
ent objectives has over the past several years resulted in 

a trend tow
ards larger openings.  This has helped relieve adjacency constraints to the 

point w
here adjacency is not perceived as a driving short term

 issue. See ST2 above. 

 
(c) There is little potential for C

T.  Stands in the right age group have poor structure and 
m

arket dem
and for sm

aller w
ood is lim

ited.  C
om

panies m
ay be pushed into C

T if w
ood 

supply is really constrained, but are m
ore likely to do partial harvesting. 

3.  (a-b)  C
urrent practice. 

 
(c) N

o opportunity. 

 
Short Term

 H
arvest 

Forecast Sum
m

ary  

 

Potential Strategy # 
Effect 

 

ST1 Late rotation fertilize 800 ha/yr 
12 000 m

3/yr 

ST2 R
educe green-up tim

e 
N

ot applicable 

ST3 O
vercom

e adjacency constraints by: 
 

 
(a) harvesting in larger blocks sizes 

C
urrent practice 

 
(b) increase partial harvesting; and 

C
urrent practice 

 
(c) com

m
ercial thinning stands 

N
o opportunity 

 
 

 
 

 

 

 
C

onclusion 
O

f the potential strategies exam
ined, only late rotation fertilization has the potential to in-

crease harvested volum
es in the short term

 - by 12 000 m
3/yr.  In situations w

here har-
vest levels are forecast to decline, as in the C

ranbrook TSA, harvest flow
 objectives w

ill 
typically apply the “gain” to extending the current harvest level for a longer period of tim

e.  
Thus, the short term

 harvest forecast can be expected to be sim
ilar to the R

LU
PS fore-

cast.  Even if not harvested under an increased AAC
, increasing tim

ber volum
e in the 2

nd 
decade also im

proves overall tim
ber availability and im

proves the likelihood that the 
R

LU
PS forecast w

ill be attainable. 
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8.2.2 
M

id Term
 (21 - 100 years) 

N
um

ber 
Potential Strategy/Action 

D
iscussion / C

urrent Status 
Anticipated R

esult 
M

T 1 
1. R

epeat fertilize ____ ha/yr 
of existing stands sched-
uled for harvest 20 to 70 
years from

 now
 to in-

crease their volum
es (con-

tinuation of ST 1). 
(increase). 

1.  Effectively, this strategy is an extension of ST 1.  H
ow

ever, because the stands dis-
cussed below

 are spaced and younger, they are suited for repeat fertilization, rather than 
sim

ply a single late rotation fertilization.  The w
ord “repeat” w

as therefore added to the 
potential strategy. 

 
M

any stands in the early part of this tim
e period, like in the short term

, are generally too 
old to fertilize.  It is expected that the program

 noted under ST1 w
ould continue into the 

early part of the m
id term

 in those rem
aining older stands that are suited to a single late 

rotation fertilization. 

 
At som

e point, probably earlier rather than later in the m
id term

, harvesting w
ill transition 

into younger existing stands, of w
hich there are about 20 000 ha of spaced stands that 

are presently 20-50 years old.  Estim
ate that about 80%

 of these stands (16 000 ha) are 
suitable for m

ultiple fertilization on a 10 year cycle = an annual program
 of 16 000/10 = 

1 600 ha/yr.  This program
 could com

m
ence im

m
ediately. The oldest of these stands 

(i.e., current age 50) are likely to receive only 2 fertilizations, w
hile the youngest (i.e., age 

20) w
ould receive 3 or m

ore fertilizations.  3 fertilizations X 15 m
3/fert X 16 000 ha = 

720 000 m
3 additional harvest volum

e.  O
ver the 80 yr span of the m

id term
 = 

(720 000/80 =) 9 000 m
3/yr. 

 
O

ver the m
id term

 tim
e period, as m

ore stands are harvested and regenerated to m
an-

aged stands, the area under repeat fertilization w
ould expand, first to the level deter-

m
ined under M

T2(c), and ultim
ately to the level determ

ined under LT 3 (h). 

1. 9 000 m
3/yr during 

years 21 – 100. 

M
T 2 

2. R
educe m

inim
um

 harvest 
ages of younger existing 
stands 10 years, or alter-
natively im

prove the qual-
ity of the tim

ber supply, 
by: 

2. TSR
2 assum

ptions for m
inim

um
 ages are noted on page 19.  The district has already 

spaced about 20 100 ha. 

 
W

ithout TSR
2 analysis, it is not possible to accurately determ

ine the effect of this strat-
egy on raising m

id term
 harvest levels.  H

ow
ever, w

ithout doubt, spacing and fertilizing 
young existing stands w

ill ensure stands at the beginning of the long term
 harvest queue 

(decades 8 & 9) are m
erchantable and therefore available for harvest. 

 

M
T 2 

(a) spacing ____ ha/yr of 
pine stands subject to re-
pression; 

(a) M
ost of the repressed stands from

 recent fires have been treated.  Few
 stands harvested 

since 1987 have repression levels of stocking.  Post ’87 harvested areas that have over 
10 000 sph are required by law

 to be spaced. 

 
O

lder repressed Pl stands are considered problem
 forest types and are not suited to 

spacing. 

(a) M
ost repressed Pl areas 

have been treated.  
Benefits likely already 
factored into tim

ber sup-
ply forecasts. 

M
T 2 

(b) spacing ____ ha/yr of 
________ stands; or 

(b) Suitable stands are those 15-20 yrs old.  Stands w
ith 2 200 – 5 000 sph are low

er prior-
ity; those over 6 000 are high priority.  Post-spacing densities are typically 1 800-2 000 
sph for Pl and 1 200 sph for Fdi/Lw

.  Pl post-spacing densities are high to allow
 for the 

high risk associated w
ith these stands in the SE corner of the province.  Pl stands are at 

substantial risk to fire, insect and anim
al losses. 

 
Pre-87, > 6 000 sph:  About 40%

 of 20 000 ha of pre-87 stands are suitable for spacing = 
8 000 treatable ha.  These should be treated soon before the spacing w

indow
 closes.  A 

10
800

h
/

(b) Estim
ate the 20 100 ha 

of existing spacing + 
28 000 ha of future 
spacing w

ill low
er the 

m
inim

um
 ages of all 

stands currently aged 0 
– 30 yrs by 20 to 45 
years at the stand level 
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N
um

ber 
Potential Strategy/Action 

D
iscussion / C

urrent Status 
Anticipated R

esult 
10 yr program

 = 800 ha/yr. 

 
Post-87, > 6 000 sph :  About 25%

 of harvested areas w
ould be suitable for spacing; = .25 

X 4 000 ha harvested/yr = 1 000 ha/yr. 

 
Pre and post 87 spacing w

ould overlap.  Spacing program
 w

ould start at 800 ha/yr, rise to 
1 800 ha/yr in about 5 yrs and then drop back to 1 000 ha/yr in year 11. 

 
Stands w

ith < 6 000 sph:  Estim
ate that there are sufficient stands to support a program

 
of about 1 000 ha/yr.   

 
Total area currently spaced + spaced under this potential strategy over the next 10 years 
= 20 100 + 8 000 + 10 000 + 10 000 = 48 100 ha.  Assum

e these stands are in current 
age classes 0 – 3.  PC

R
S data indicates the total current area in these ages to be ap-

prox. 83 000.  Therefore, about 48/83 ≅ 50%
 of stands w

ill have had stocking control.  
Because there m

ay not be sufficient funds to do all of the identified spacing, there is a 
need follow

ing the TSR
2 analysis to further exam

ine the im
pacts/potential of spacing to 

determ
ine w

hich are the m
ost cost-effective treatm

ents (w
hat landscape units, sites, spe-

cies).  This need is noted under “Sum
m

ary of Inform
ation and R

esearch N
eeds,” page 

56. 

 
Table 1, page 45, indicates that spacing Pl from

 5 000 sph dow
n to 1  300 sph, or from

 
9 000 sph dow

n to 1 600 sph reduces the 27.5 cm
 D

BH
 technical rotation age by 51 and 

45 years respectively.  At the technical rotation ages, M
AI of the spaced stands is signifi-

cantly greater than that of the unspaced stands (3.01 for 9000/spaced to 1600 vs 2.33 for 
9000/unspaced), but is w

ell below
 the M

AI of biological culm
ination (3.58 for 

9000/unspaced) w
hich occurs at about 80 years regardless of w

hether the stands are 
spaced or not.  Spacing Fdi and spruce from

 3 000 sph dow
n to 1 200 sph low

ers the age 
to achieving 27.5 cm

 D
BH

 by 38 years and 42 years respectively.  Because the technical 
target of 27.5 is higher than the m

in m
erch D

BH
 standards for Pl (20 cm

 for slopes < 40%
 

and 25 cm
 for slopes 40%

+)  the effect of spacing on low
ering the m

in ages to m
eet 

these targets is about half that noted previously, or about 20-25 years.  That for spruce 
and Fdi is in the range of the m

in age cut-offs.  The TSA-level effect on low
ering m

ini-
m

um
 harvestable ages of spacing 50%

 of stands can be calculated as:  50%
 spaced X 

(60%
 Pl by species  X 20 yrs + 40%

 other species X 45 years) = 15 yr low
er m

inim
um

 
harvest age overall. 

and 15 years overall at 
the TSA level. 

M
T 2 

(c) repeat fertilizing ____ 
ha/yr on a 15 year return 
cycle. 

(c) M
T1 defines the fertilization program

 level based on 20 100 ha of existing spaced stands. 
This potential strategy extends the fertilization program

 to include both existing spaced 
stands as w

ell as new
ly spaced stands under M

T2 (b) above. 

 
U

sing the sam
e rationale as in M

T1, i.e., that 80%
 of spaced stands w

ould be suitable for 
fertilization on a 10 year cycle, and that 3 fertilizations adds 45 m

3/ha to harvest volum
es, 

then the potential fertilization program
 could rise to (.8 X 48 100 X 45 =) 1.73 m

illion m
3.  

R
ationing this over the 80 yr span of the m

id term
 = 1.73/80 = 21 600 m

3/yr.  The asso-
ciated fertilization program

 level w
ould be (.8 X 48 100/10 = ) 3 800 ha/yr.  O

n a 15 yr 
cycle the program

 level w
ould be about 2 600 ha/yr. This program

 and increased yield in-
corporates that of M

T1 (i.e., is not in addition to M
T1).  Program

 w
ould not reach this level 

until after all stands have been spaced, so M
T1 level is the starting level. 

(c) Increasing the spaced 
and fertilized area po-
tentially adds 21 600 
m

3/yr to m
id tern har-

vests. 
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N
um

ber 
Potential Strategy/Action 

D
iscussion / C

urrent Status 
Anticipated R

esult 

M
T 3 

3. Strategies to reduce the 
im

pact of w
ildlife habitat 

constraints? 

3. Aw
aiting TSR

2 analysis results.  O
nce the results are available, there is a need to exam

-
ine grizzly bear and ungulate w

inter range im
pacts and opportunities.  N

oted under 
“Sum

m
ary of Inform

ation and R
esearch N

eeds,” page 56. 

3.  Aw
ait TSR

2 analysis 
results. 

 

M
T 4 

4. Strategies related to 
com

m
ercial thinning? 

4. There are no stands suitable for com
m

ercial thinning.  M
uch of the older Pl is too dense, 

having sm
all diam

eters and sm
all live crow

ns.  M
arkets for sm

all diam
eter m

aterial are 
poor.  R

oot rot can also be an issue.  C
T is only likely to occur if there are no other alter-

natives, w
hich is not currently the case.  Stands are m

ore likely to be partial harvested 
than com

m
ercially thinned, due both to stand structure and to low

er harvesting costs. 

 
As m

anaged stands becom
e older, there w

ill be m
ore opportunities for com

m
ercial thin-

ning.  H
ow

ever, there is little, if any, grow
th and yield inform

ation on C
T’d or partially har-

vested stands.  O
perational trials should be undertaken now

, so that the necessary G
&Y 

inform
ation w

ill be available w
hen the m

anaged stands becom
e suitable.  This inform

a-
tion need is noted under “Sum

m
ary of Inform

ation and R
esearch N

eeds,” page 56. 

4. N
o opportunity. 

 
M

id Term
 H

arvest Fore-
cast Sum

m
ary 

Potential Strategy # 
Effect 

 

M
T1 Late rotation/repeat fert existing spaced. 

9 000 m
3/yr.  Im

proves availability. 

M
T2 R

educe m
in ages of young existing stands by: 

 
(a) spacing repressed Pl 

Treatm
ents already com

pleted and 
em

bedded in harvest forecasts. 

 
(b) spacing stands 

Total existing and planned spacing of 
48 100 ha.  Im

proves availability.  Sets 
up stands for fertilization.  R

educes 
m

in ages 20-45 yrs at stand level and 
15 yrs at TSA level. 

 
(d) repeat fertilizing 

Including M
T1, adds 21 600 m

3/yr to 
m

id term
. 

M
T3 R

educe im
pact of w

ildlife constraints 
Aw

aiting TSR
2 analysis results. 

M
T4 C

om
m

ercial thinning 
N

o opportunity. 

 
 

 
 

 

 

 
C

onclusion 
The potential exists to add 21 600 m

3/yr (1.7 m
illion m

3 total) to m
id-term

 harvest levels 
through program

s of spacing and fertilization.  Significant opportunities exist to increase 
tim

ber supply availability, particularly in the latter part of the m
id term

 period. 
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8.2.3 
Long Term

 (101+ years) 

N
um

ber 
Potential Strategy/Action 

D
iscussion / C

urrent Status 
Anticipated R

esult 

LT 1 
1. M

aintain the TH
LB by 

(a) Treating approx. 1 250 ha 
of backlog N

SR
; (m

ain-
tain) and 

(b) m
aintaining approx. 400 

ha of previously reforested 
backlog plantations.* 
(m

aintain) 

 

1. (a) About 1 250 ha of backlog N
SR

 require assessm
ent.  Estim

ate about 350 ha of this 
w

ill require treatm
ent.  About 900 ha have already been identified for treatm

ent for a total 
treatable of 1 250 ha.  See table below

 for treatm
ent program

. 

 
(b) About 1 300 ha of previously reforested area requires brushing to ensure free grow

ing 
is achieved.  The program

 show
n below

 is required. 

 
 

Area (ha) 
 

 
 

 
Brush 

 

Year 
Site Prep 

Plant 
N

ew
 

Existing 
Total 

1 
100 

400 
0 

250 
250 

2 
100 

400 
0 

250 
250 

3                100  
400 

0 
250 

250 

4 
 

 
0 

250 
250 

5 
 

 
0 

250 
250 

6-10 
 

 
0 

0 
0 

  
Issues are reliability of survey data and w

hat to do w
ith m

arginal stands. 

1. (a) (b) (c)  M
aintain base 

case LTH
L.  Area requir-

ing treatm
ent totals 

2 550 ha ≅ 0.6%
 of 

TH
LB.  Failure to treat 

w
ould result in a 0.6%

 
drop in LTH

L. 

 

 
(c) Surveying 4000 ha/yr of 

pre-1987 SR
 area to en-

sure they rem
ain fully 

stocked.* 

(c) This potential strategy w
as added during the w

orkshop.  Plantations previously found to 
be stocked m

ay subsequently fall back into an N
SR

 status due to tree m
ortality.  A sur-

vey program
 of 4 000 ha/yr is necessary to m

onitor these areas. 

 

LT 2 
2. Increase the TH

LB by: 

 

2.  
Area (ha) 

%
prod area 

%
TH

LB 

(a) D
ecid 

 
Included in non-m

erch 
 

(b) N
on-m

erch/PFT 
21 700 

 
4.9 

(c-d) Low
 site 

38 500 
 

8.8 

(e)  N
C

C
 

3 800 
 

0.9 

(f) excluded 
27 000 

 
6.1 

  

2. Sum
m

ary.  Little poten-
tial identified other than 
a possible 0.5%

 LTH
L 

gain from
 rehabilitating 

2 000 ha of Pl non-
m

erch stands.  Surveys 
of Pl stands required. 

LT 2 
(a) converting /rehabilitating 

____ ha/yr of deciduous 
stands; (increase) 

(a) D
ecid.  Part of the excluded category.  Im

portant for w
ildlife and for contributing to biodi-

versity (M
oF, 1999a:26).  N

o opportunity.  
(a) N

o opportunity. 
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N
um

ber 
Potential Strategy/Action 

D
iscussion / C

urrent Status 
Anticipated R

esult 
LT 2 

(b) converting/rehabilitating 
non-m

erchantable hem
-

lock and cedar stands; 
(increase) 

(b) N
on-m

erch.  These stands are m
ostly short, sm

all diam
eter Pl (M

oF, 1999a:28).  Al-
though they equal 4.9%

 of the TH
LB som

e stands m
ay prove m

erchantable in periods of 
high pulp prices.  The consensus of w

orkshop participants w
as to initially rehab about 

10%
 of the m

ost non-m
erch of the stands or 2 000 ha.  R

ehab program
 w

ould be 1 000 
ha/yr for 2 yrs.  [N

ote: D
iscussion subsequent to the w

orkshop indicated that dropping 
the rehab program

 to 400 ha per year w
as advisable.]  A survey program

 of 4 000 ha/yr 
over the next 5 years is needed to assess all stands and select the ones for treat-
m

ent. 

(b) R
ehab 2 000 ha ≅ 0.5%

 
of TH

LB, ≅ 0.5%
 in-

crease in LTH
L. 

LT 2 
(c) assessing _______ ha of 

low
-site stands for proper 

classification; or 

(d) im
prove the site produc-

tivity of low
-site stands by 

_____ (fertilization?).  (in-
crease/m

aintain) 

(c) Low
 site.  M

any low
 site areas have been reclassified and/or included in the TH

LB.  
Those that are still excluded are the “w

orst of the w
orst.”  There is no potential for silvicul-

tural treatm
ents to increase the productivity of these stands. 

(c-d) N
o opportunity. 

LT 2 
(e) rehabilitating areas classi-

fied as non-com
m

ercial 
cover (N

C
C

)*. 

(e) This potential strategy w
as added during the w

orkshop.  N
o opportunity 

(e) N
o opportunity. 

LT 2 
(f) Bringing excluded areas 

into the TH
LB.* 

(f) This potential strategy w
as added during the w

orkshop.  Excluded areas consist of old, 
non-m

erchantable cedar, hem
lock, spruce and balsam

 stands, deciduous stands (see (a) 
above), or high elevation stands.  The old forests can contribute to old grow

th m
anage-

m
ent areas and biodiversity requirem

ents.  N
o im

m
ediate opportunity w

as identified, 
how

ever, there is a need to further exam
ine excluded areas for opportunities to bring into 

the TH
LB through rehabilitation or reclassification.  This need is noted under “Sum

m
ary 

of Inform
ation and R

esearch N
eeds,” page 56. 

(f) N
o opportunity. 

LT 3 
3. Increase the volum

e of 
regenerated stands by 
20%

 over those used at 
the base case by: 

3. 
3. See “Sum

m
ary” below

. 

LT 3 
(a) site preparing ____ ha/yr. 

(a) C
urrent site prep is:  

 
 

C
om

pany 
ha/yr 

 
G

allow
ay 

250 
 

SBFEP 
200 

 
C

FI 
1000 

 
Total 

1450 

 
Total is about 1500/2400 planted = ≅ 60%

 of area planted.  N
o additional opportunity. 

(a) N
o opportunity. 

LT 3 
(b) using im

proved seed; 
(b) All even-aged m

anaged areas are planted (2 400 ha/yr).  In 1998  som
e planted area 

w
as im

proved S but the volum
e gain is low

, estim
ated betw

een 2 – 12%
 (average 5%

).  
Som

e S orchards are show
ing as m

uch as 22%
 gain, how

ever. In 2000-01, 20%
 of all 

planted areas w
ill use im

proved seed. 

(b) 

 
 

stand level 

Vol gain –  
up to 25%

 
G

U
 red’n (7m

)–  
2 yrs 
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N
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Potential Strategy/Action 

D
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urrent Status 
Anticipated R

esult 
 

Future tree im
provem

ent gains by 2007 are estim
ated to be: 

Future%
 

%
 vol gain (stand level)  

%
 gain 

seed (m
illion/yr) 

TH
LB 

Species 
N

ow
 

2007 
(TSA level) 

need    production 

 
15 

Sx 
5 

14-25 
3 

 
 

 
10 

Lw
 

0 
4 

1 
 

 
 

60 
Pl 

0 
12* 

7 
 

2.0 
 

10 
Fdi 

- 
- 

0 
 

 
 

 
 

 
 

    
 

 
Total  

 
 

 
11 

 
 

*Inform
ation available during the w

orkshop w
as that there w

ere no plans for Pli im
proved 

seed for the East Kootenay.  Post-w
orkshop follow

-up indicated that there should be 
seed available by 2007.  N

o info available on potential volum
e gain, so W

. Kootenay es-
tim

ate of 12%
 used. 

About 60%
 of harvested areas are planted, so the LTH

L gain across the entire TSA = .9 
X .11 ≅ 10%

.  

There is substantial variation over the above estim
ates.  For exam

ple, som
e spruce or-

chards are exhibiting 25%
 gains.  The best of the im

proved seed for each species should 
be targeted to areas needing quick green-up.   

A need to lobby for m
ore and better im

proved seed is noted under “Sum
m

ary of Inform
a-

tion and R
esearch N

eeds,” page 56, along w
ith the need to exam

ine seed planning zone 
guidelines to expand im

proved seed into the East Kootenays. 

Tim
e to green-up reduction and reduction in m

inim
um

 harvest ages w
as not directly es-

tim
ated in the w

orkshop.  Estim
ates reflect calculations/findings in other TSA’s. 

m
in age red’n -  

10 yrs 

 
TSA level 

Vol gain –  
10%

 
G

U
 red’n (7m

)–  
- yr 

m
in age red’n -  

- yrs 

See “Sum
m

ary” below
. 

LT 3 
(c) m

anaging stocking so 
voids do not account for 
m

ore than 10%
 of the 

area; (increase) 

(c) TIPSY standard O
AF1 factor for voids is 15%

.  O
bjective is to reduce this to 10%

.  C
ur-

rent free grow
ing requirem

ents w
ill result in < 15%

 in voids, how
ever the actual am

ount is 
unknow

n.  About 30%
 of the total land area of the TSA is w

ithin the TH
LB.  This im

plies a 
reasonable am

ount of favourable terrain, so an O
AF1 of 15%

 m
ay be high.  There is a 

need for com
pletion of surveys for voids to get a m

easure of the actual area in voids 
(noted under “Sum

m
ary of Inform

ation and R
esearch N

eeds,” page 56). 

 
G

allow
ay is spacing dense clum

ps and fill planting voids in betw
een.  The need to survey 

backlog sites to get better inform
ation on voids/clum

piness in these stands, together w
ith 

their potential for fill planting is noted under “Sum
m

ary of Inform
ation and R

esearch 
N

eeds,” page 56).  Voids can be desirable for w
ildlife habitat, so intensive void m

anage-
m

ent m
ay not be practicable on all areas. 

(c) Surveys required.  See 
“Sum

m
ary” below

. 
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N
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Potential Strategy/Action 

D
iscussion / C

urrent Status 
Anticipated R

esult 
LT 3 

(d) using larger planting 
stock; (increase) 

(d) Pre free-grow
ing item

, although as considered here could be increm
ental to achieving 

free grow
ing.  

 
C

urrent practice is to plant 410 or 412 stock.  Larger stock is not possible due to shallow
/ 

rocky/cold soils. 

 
 

C
oncern w

as expressed about the lack of inform
ation on the # of years for trees to 

reach breast height.  This tim
e estim

ate affects site index equations and estim
ates of 

years until green-up hts are reached.  The need to exam
ine opportunities to im

prove this 
inform

ation is noted under “Sum
m

ary of Inform
ation and R

esearch N
eeds,” page 56. 

 

(d) C
urrent practice.  N

o 
additional opportunity. 

LT 3 
(e) fertilizing at the tim

e of 
planting; (increase) 

(e) Pre free-grow
ing item

, although as considered here could be increm
ental to achieving 

free grow
ing.  N

ot presently eligible for FR
BC

 funding and not likely to be voluntarily un-
dertaken unless necessary to achieve FG

. 

 
Som

e fert at planting is being done on a trial basis on rehab of roads, landings and skid 
trails.  N

o other opportunities identified. 

N
ote: R

esults elsew
here are inconclusive.  O

ne trial found a general favourable response, 
but also that certain form

ulations and certain species had a negative response.  Fertiliza-
tion did not prevent a brushing on brush sites. 

(e) N
o opportunity. 

LT 3 
(f) brushing _____ ha/y for 

grow
th enhancem

ent (i.e., 
not only for survival); (in-
crease) 

(v) Pre free-grow
ing item

, although as considered here could be increm
ental to achieving 

free grow
ing.  N

ot presently eligible for FR
BC

 funding and not likely to be voluntarily un-
dertaken unless necessary to achieve FG

. 

 
Brush is not a m

ajor factor in the TSA.  N
o opportunities identified. 

(f) N
o opportunity. 

LT 3 
(g) juvenile spacing _____ 

ha/yr; (m
aintain) or 

(g) Virtually no basic spacing is necessary.  See M
T2 (b). 

 
W

ith high m
in harvest ages to obtain m

erchantable stands, spaced stands can generate 
considerable M

AI gains over unspaced stands.  For exam
ple, for spruce stands on slopes 

> 40%
, the m

in avg D
BH

 m
ust be 28 cm

 before they are considered m
erchantable (see 

page 19).  TIPSY results in Table 1 on page 45 show
 that for SI 15 spruce stands, spac-

ing from
 3000 sph dow

n to 1200 sph not only achieves a 27.5 cm
 avg stand D

BH
 42 

years earlier, but also considerably increases M
AI ( from

 2.76 unspaced to 3.29 spaced – 
an alm

ost 20%
 increase).  This potential for spacing to increase long term

 harvest levels 
should be evaluated under Type II silviculture analysis.  N

oted under “Sum
m

ary of Infor-
m

ation and R
esearch N

eeds,” page 56.   

(g) 

 
 

stand level 

Vol gain –  
0%

 
G

U
 red’n –  

0yrs 
m

in age red’n - 20-45 yrs 

 
TSA level 

Vol gain –  
???%

 
G

U
 red’n –  

0 yr 
m

in age red’n -   15 yrs 

See “Sum
m

ary” below
. 

LT 3 
(h)repeat fertilize _____ ha/yr 

on a 15 yr return cycle. 
(h) Estim

ate that 85%
 of the TSA could be fertilizable on a species basis (all species, includ-

ing Pl (46%
 of TH

LB), Fdi (11%
), Lw

 (13%
) & S (15%

) except those classified as “other”) 
and about 60%

 on a site classification basis (all m
edium

 site (60%
) and the low

er ¼
 of 

good site (15%
)).  Availability is estim

ated at 60%
.  Fertilizable land base = (.85 X .6 X .6 

=) 30%
 of TH

LB = (.3 X 440 000 =) 132 000.  O
n a 10 year return cycle, this requires a 

program
 of (132 000/10 = ) 13 200 ha/yr.  C

ost at $200/ha w
ould be $2.6 m

illion/yr. (O
n 

a 15 year cycle, w
ould be 8

800 ha/yr at a cost of $1.76 m
illion/yr.) [D

iscussion subse-

(h) 

 
 

stand level  

Vol gain –  
20%

 
G

U
 red’n –  

0 yrs 
m

in age red’n -  
10 yrs 
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esult 
quent to the w

orkshop indicated that a 15 year cycle w
as advisable.] 

 
Probably 3 applications w

ould be required, w
ith the first occurring after juvenile spacing.  

Each application is estim
ated to add 15 m

3/ha of grow
th, so 3 applications yields an addi-

tional 45 m
3/ha.  This is a 20%

 volum
e gain on a base stand yield of 225 m

3/ha.  A 20%
 

volum
e gain across 30%

 of the TH
LB w

ould increase long term
 harvest levels (0.2 X 0.3 

=) 6%
.  

 
G

uesstim
ate in the w

orkshop that a repeat fert program
 giving a 20%

 stand level volum
e 

gain w
ould alternatively enable at least a 10 yr stand level reduction in m

in ages.  If this 
w

ere applicable across 30%
 of the TH

LB, w
ould be a 3 yr  m

in age reduction. 

 
There is little experience in fertilizing spruce or larch.  G

iven that these are m
ajor species 

com
ponents of the TH

LB, fertilization trials are needed to determ
ine if the fertilizable land 

base should include these species (noted under “Sum
m

ary of Inform
ation and R

esearch 
N

eeds,” page 56).   

 
TSA level 

Vol gain –  
6%

 
G

U
 red’n –  

0 yr 
m

in age red’n -  
  3 yr 

See “Sum
m

ary” below
. 

LT 3 
SU

M
M

AR
Y 

The follow
ing sum

m
arizes the estim

ated effects of strategy LT3.  Effects at the TSA level are 
prorated based on the opportunity area as a percentage of the TSA’s TH

LB.  Totals are es-
tim

ated using best judgem
ent w

ith respect to potential overlapping effects.  The volum
e gain 

in the form
 of larger logs and the m

in age reductions cannot both be captured at the sam
e 

tim
e.  (H

ow
ever, a volum

e gain in the form
 of a higher M

AI and therefore a higher LTH
L can 

occur at the sam
e tim

e as a m
in. age reduction.)  Benefits m

ust be allocated based on TSA 
need. 

Strategy 
Volum

e G
ain (%

) 
G

reen-up age red’n(yrs) 
M

in H
arv. Age red’n(yrs) 

 
Stand 

TSA  
Stand 

TSA  
Stand 

TSA  
(a) incr. site prep 

 
 

no opportunity 
(b) im

proved seed 
14-25 

10 
2 

- 
10 

- 
(c) reduce voids 

5 
- 

Surveys required 
 

(d) large stock 
 

current practice – no add’l opportunity 
 

(e) fert at planting 
 

 
no opportunity 

 
 

(f) brush for grow
th 

 
 

no opportunity 
(g) spacing 

0 
??? 

0 
0 

20-45 
15 

(i) repeat fert 
20 

6 
0 

0 
10 

3 
 

___ 
___ 

___ 
___ 

___ 
___ 

Total 
50? 

16? 
2 

0 
30+? 

18+? 
 

5.  Sum
m

ary 

 
Significant im

provem
ent 

in tim
ber availability. 

 
The objective of increas-
ing the volum

e of regen-
erated stands by 20%

 
cannot be fully attained 
at the above level of 
program

.  H
ow

ever, fur-
ther yield gains m

ay de-
velop depending on the 
outcom

e of site index 
estim

ation studies and 
upon the outcom

e of an 
expanded tree im

-
provem

ent program
 or 

from
 higher tree im

-
provem

ent program
 

yield gains. 

LT 4 
4. R

educe losses to root rot 
by:  

(m
aintain) 

(a)  pushover logging / stum
p-

ing_____ ha/yr; 

(b) planting alternate species 
on ______ ha/yr; or  

(c) pop-up spacing on _____ 
ha/yr. 

4. For TSR
2, an additional 2%

 w
ill be added to TIPSY O

AF2 factor to account for arm
illaria 

root rot (O
AF2 w

ill be 7%
). 

 
D

ue to lim
ited tim

e availability in the w
orkshop, root rot m

anagem
ent activities w

ere not 
individually review

ed.  Activities (a) and (b) w
ill occur through basic silviculture w

here 
necessary.  Shallow

 or calcarious soils often lim
it the use of stum

ping. 

 
The need for further study of root rot m

anagem
ent and to confirm

 the O
AF2 factor noted 

under “Sum
m

ary of Inform
ation and R

esearch N
eeds,” page 56. 

 

4. N
/A 
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Long Term
 H

arvest 
Forecast Sum

m
ary 

Potential Strategy # 
Effect 

 

LT1 Backlog N
SR

 
M

aintain base case LTH
L 

LT2 Increase the TH
LB 

 
 

(a) convert decid 
N

o opportunity 
 

(b) rehab non-m
erch 

R
ehab 2 000 ha for 0.5%

 increase in LTH
L 

 
(c) assess L site classifications 

N
o opportunity 

 
(d) fert L site stands 

N
o opportunity 

 
(e) rehab N

C
C

 
N

o opportunity 

LT3 Incr. regenerated stand vol’s 
Potential 16%

 LTH
L increase.  Better site index 

estim
ates & tree im

provem
ent m

ay increase 
this further. 

LT4 R
oot rot 

N
/A. 

  
 

 
 

 

 

 
C

onclusion 
A 16%

 LTH
L gain can be expected w

ith current tree im
provem

ent program
 plans, plus a 

very large repeat fertilization program
 that w

ould com
m

ence at a low
 level and increase 

gradually as m
ore area becom

es occupied by m
anaged stands.  Additional tree im

-
provem

ent and possible site index adjustm
ents m

ay increase this further. 
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8.3 Potential Harvest Forecast 

Workshop and post-workshop analyses indicate the following potential relative harvest forecast 
for each time period.  This forecast is highly speculative and requires confirmation through com-
puter-based modelling and analysis.  It also includes silvicultural activities that are not within the 
traditional scope of incremental silviculture.  Modelling may indicate more precise timing, 
targeting and program levels associated with incremental silviculture activities than could be 
developed in this interim strategy. 

Short Term Of the potential strategies examined, only late rotation fertilization has the 
potential to increase harvested volumes in the short term - by 12 000 m3/yr.  
In situations where harvest levels are forecast to decline, as in the Cran-
brook TSA, harvest flow objectives will typically apply the “gain” to extending 
the current harvest level for a longer period of time.  Thus, the short term 
harvest forecast can be expected to be similar to the RLUPS forecast.  
Even if not harvested under an increased AAC, increasing timber volume in 
the 2nd decade also improves overall timber availability and improves the 
likelihood that the RLUPS forecast will be attainable. 

Mid Term The potential exists to add 21 600 m3/yr (1.7 million m3 total) to mid-term 
harvest levels through programs of spacing and fertilization.  Significant op-
portunities exist to increase timber supply availability, particularly in the latter 
part of the mid term period. 

Long Term A 16% LTHL gain can be expected with current tree improvement program 
plans, plus a very large repeat fertilization program that would commence at 
a low level and increase gradually as more area becomes occupied by 
managed stands.  Additional tree improvement and possible site index ad-
justments may increase this further. 

 

A graphical representation of the potential harvest forecast is not available, pending TSR2 analy-
sis results. 
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9. Opportunities to Improve Timber Quality 

The effects of incremental silviculture on the future quality of the timber resource is not analyzed 
in the timber supply review.  Information in this section was gathered during the district working 
session. 

9.1 Product Objectives 

The following are product objectives at the log level for the Cranbrook TSA. 

Quality Class Species Characteristics 

Premium Log: All 32.5+ cm minimum average stand diameter at 
breast height (DBH). 

Sawlog: All 27.5+ cm minimum average stand DBH. 
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9.2 
Potential Strategies by R

esponse Tim
e Fram

e 

The follow
ing strategies have potential to increase tim

ber quality.  These w
ere identified in the district w

orking session, except the large log cal-
culation w

as perform
ed later.  The response tim

e fram
e is the period in w

hich the anticipated result is expected, not the period in w
hich actions 

m
ust necessarily com

m
ence. 

R
esponse 

Tim
e Fram

e 
Potential Strat-
egy/Action 

D
iscussion / C

urrent Status 
Anticipated R

esult 
Prem

ium
 Log 

Forecast 

Short Term
  

(1 - 20 yrs) 
N

one 

 

Short term
 harvests w

ill com
e from

 existing 
older stands w

hich are not treatable to im
prove 

quality. 

Q
uality profile of existing old 

grow
th w

ill prevail.  Assum
e this is 

equal to a recent coast-w
ide esti-

m
ate of 15%

. 

15%
? 

M
id Term

  
(21 - 100 yrs) 

As above. 
As above. 

As above. 
Steady decline 
to long term

 
level. 

Long Term
 

(101 + yrs) 
Q

1. space _____ 
ha/yr to increase 
average stand 
D

BH
g

all  from
 ___ 

cm
 to ___ cm

. 

Q
1.  Spacing for quality strategies are inter-

tw
ined w

ith spacing for volum
e.  See 

M
T2(b). 

 
 

 
Q

2. 1
st lift prune __ 

ha/yr to 3.5 m
. 

 

2. 
M

ax historic program
 has been 200 ha/yr.  

C
urrently 1,216 ha have been 1

st lift 
pruned.  An annual program

 of 200 ha/yr 
w

ould equal (200/4000 ha/yr harvested =) 
5%

 of TH
LB.  If 3.5 m

 = 15%
 of tree vol, 

(.05 X .15 =) 1%
/yr of future harvest vol-

um
e w

ill be clear logs resulting from
 prun-

ing. 

 
There is a concern about being able to 
track pruned stands so that their value can 
be captured at harvest. 

2. 
 

1%
 clear log 

content.  See 
also the large 
log analysis 
below

. 
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9.3 
Large Prem

ium
 Log Analysis 

Tw
o large log analyses are reported below

, both based on an annual spacing program
 of 1 200 ha/yr.  This is equal to spacing one-half of the 

2 400 hectares harvested and planted annually under an even-aged m
anagem

ent system
.  The tables do not include an estim

ate for the prem
ium

 
log content from

 harvests in the uneven-aged m
anagem

ent zone. 

A
ll tables w

ere generated using TIPSY
 version 2.1e w

ith standard O
A

F’s, to a 12.5 cm
 utilization standard for all species.  B

ecause TIPSY
 has no 

m
echanism

 for in-grow
th follow

ing planting, unspaced stands having a stocking level of 5 000+ sph w
ere assum

ed to be naturally regenerated.  
Stands w

ith a stocking level of ≤ 3 000 sph w
ere assum

ed to be planted.  The difference betw
een the # sph actually planted and the # used in the 

table is assum
ed ingrow

th (e.g.; 3 000 sph planted = 1 400 sph planted + 1 600 sph ingrow
th). 

The tables are based on the expected future species m
ix derived from

 Petryshen (1999).  The site indices used are w
eighted averages from

 M
artin 

(1999) and can be considered inclusive of an O
G

SI site index adjustm
ent.  They do not, how

ever, incorporate gains from
 stand m

anagem
ent ac-

tivities proposed under the strategies to im
prove the quantity of future tim

ber supply. 

Table 1 illustrates the effects of spacing on achieving a technical rotation (saw
log target of 27.5 cm

 D
B

H
).  For exam

ple, row
s 3 &

 4 show
 that by 

spacing a Pl stand from
 5 000 sph to 1 300 sph, a 27.5 cm

 D
B

H
 avg diam

eter target can be reached 51 years earlier, at 115 years vs at 166 years 
for the unspaced stand.  The M

A
I of the spaced Pl stand is 26%

 higher than that of the unspaced stand, indicating that spacing w
ould also 

substantially increase the harvest level over tim
e at this technical rotation .  U

nder the assum
ptions em

ployed, even w
ith spacing, only 5.1%

 (row
 

20) of annual harvested volum
es in the long term

 w
ill be large prem

ium
 logs (32.5+ cm

 D
B

H
).  This num

ber is probably higher than can be 
expected, given that it is based on harvest ages that are w

ell in excess of the average harvest age of about 120 years indicated in the TSR
1 

analysis (M
oF, 1995:23). 

Table 2 show
s the effects of m

anaging stands to younger harvest ages (Pl – 65, other species – 90).  This w
ould be representative of the harvest 

profile at about the tim
e of transition from

 existing stands to m
anaged stands, about 90-100 years from

 now
, w

ith m
inim

um
 harvest ages reduced 

about 15 years below
 culm

ination for Pl and about 30 years for other species.  U
nder this scenario the large prem

ium
 log content falls to 0.9%

.  
O

ffsetting this, Table 2 show
s that, at younger harvest ages, spacing significantly reduces the num

ber of sm
aller trees in the stand and increases 

those in the m
iddle size range, w

hile still m
aintaining about the sam

e overall stand volum
e.  For exam

ple, spacing Pl from
 9 000 sph to 1 600 sph 

(row
 2 vs row

 1) reduces the # stem
s/ha in the 15-20 cm

 class by over 300 and alm
ost doubles the # stem

s/ha in the 25-30 cm
 D

B
H

 class from
 195 

to 356 sph.  Total stand volum
e at 1 600 sph is 12 m

3 greater than at 9 000 sph.  A
verage stand D

B
H

 increases by alm
ost 5 cm

, creating a m
er-

chantable stand, w
hereas the unspaced stand w

ould not be m
erchantable.  A

lso significant, the M
A

I of the spaced stand at the target harvest age 
of 65 years is the sam

e as that of the unspaced stand at 80 years. 

W
ith regard to Fdi, Table 2 TIPSY

 results indicate that M
A

I changes very little across the range of stocking levels show
n in the table at age 90.  

D
iam

eter distributions, how
ever, are significantly affected by stocking.  A

n unspaced stand w
ith 3 000 sph at establishm

ent has 44%
 of its stem

s 
below

 the 12.5cm
 m

erchantability lim
it.  W

ere the lim
it 17.5, w

hich is current practice, likely m
ore than 50%

 of total stem
s w

ould not be m
er-

chantable.  This has som
e im

plications to harvesting costs, fire hazards, plantability, aesthetics, etc. and depending on the local situation m
ay or 

m
ay not be relevant to the decision to space.  M

ore relevant to log quality and harvesting costs is the shift in of the num
ber of stem

s in the sm
all-

est m
erchantability group (15-20 cm

) into the m
id-range group (25-30 cm

).  Spacing from
 3 000 sph dow

n to 900 sph, for exam
ple, reduces the 

num
ber of stem

s and the %
 total volum

e in the sm
allest m

erchantable size grouping by about half.  U
nspaced, fully 60%

 of the stand’s volum
e is 
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in the sm
allest diam

eter grouping, w
hile, w

ith spacing, this falls to about 30%
 of total volum

e.  A
t the sam

e tim
e, the volum

e in the m
id-sized 

grouping (25-30 cm
) increases by m

ore than 2/3
rd’s. 

For spruce, Table 2 indicates spacing again significantly reduces the num
ber of stem

s in the non-m
erch and sm

all-m
erch diam

eter groups, but, 
differently from

 Pl and Fdi, significantly shifts volum
e into the large-diam

eter group (from
 5%

 of total volum
e of unspaced stands to 20%

 
spaced).  The spaced stand, how

ever, has 17m
3/ha (6%

) less total volum
e than the unspaced stand. 

 



Interim
 Silviculture Strategy 

N
elson Forest R

egion - C
ranbrook TSA 

 Version 1.1 - Printed 3/29/00 
M

inistry of Forests 
45 

T
able 1.  L

arge log analysis – 27.5 cm
 D

B
H

 target harvest diam
eter 

 

 



Interim
 Silviculture Strategy 

N
elson Forest R

egion - C
ranbrook TSA 

 Version 1.1 - Printed 3/29/00 
M

inistry of Forests 
46 

T
able 2.  L

arge log analysis - T
arget harvest ages 

 
 



Interim Silviculture Strategy Nelson Forest Region - Cranbrook TSA 
 

Version 1.1 - Printed 3/29/00 Ministry of Forests 47 

9.4 Timber Quality Forecast 

The foregoing analysis indicates the premium log content of harvests in the mid and long term 
will be lower than today’s levels.  In the absence of more precise analysis, it is assumed that 
premium log content will fall to about 1% in the later mid term and recover to about 5% in the 
long term.  Contributions from partially harvested areas may increase these estimates slightly.  
Data for the current local percentage of harvest that is in premium logs is not available, but could 
readily be obtained from local sawmills.  In the interim it is assumed to be about 15%, the figure 
used in the provincial interim strategy document (MoF, 1999). 

Postponing harvest to ages that are past culmination age would increase the large dimension 
component of premium logs. 

 

 

Figure 6.  Potential Quality Forecast, Cranbrook TSA 
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This quality forecast is for a 
combination of clear logs 
and large-premium logs.  
Best estimate is that large 
premium logs will likely 
form 1-5% of future har-
vests.  

Clear logs could form about 
1% of future harvest vol-
umes (based on 1st lift prun-
ing 200 ha/yr).  Most clear 
logs will also be large logs.  
Without pruning there will 
be no clear logs from the 
majority of the 2nd growth 
forests. 
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10. Incremental Silviculture Strategy 

This section synthesizes the preceding background information, workshop discussion and post-
workshop analysis into an incremental silviculture strategy for the TSA. 

10.1 General Strategy 

Because the TSR2 analysis is not yet available it is difficult to identify with any precision both 
the silvicultural opportunities and their relative importance.  In its stead, the workshop partici-
pants relied on their own local knowledge of issues and opportunities as well as some indication 
of what TSR2 may look like based on the RLUPS forecast.  The RLUPS forecast is considerably 
more optimistic than the TSR1 forecast in that it suggests the existing harvest level can be main-
tained for many decades.  In contrast, forest companies are having difficulty finding available 
wood for harvest, the major reasons being the low merchantability of heavily stocked younger 
mature Pl stands and the unavailability of older mature stands due to their being reserved to meet 
forest cover requirements for older forests.  The first objective of this strategy, therefore, is to 
undertake silvicultural actions that will enhance short term timber supply, both in terms of avail-
ability and physical extent.  Workshop analysis indicates there is a substantial late rotation fer-
tilization opportunity. 

The is some uncertainty about whether a mid term harvest shortfall will occur.  Both the TSR1 
and the RLUPS forecasts indicate one.  However, the TSR1 forecast is strongly influenced by an 
age class gap that does not exist and the RLUPS forecast shows a shortfall very late in the plan-
ning horizon, which is difficult to explain.  Nevertheless, the shortage of older forests would in-
dicate that a mid term shortfall will be likely because there is not sufficient older forest to span 
the time until managed 2nd growth stands become available for harvest.  A mid term objective, 
therefore, is to increase the quantity of the timber to be available for harvesting in this time pe-
riod.  Programs of spacing, and fertilization can accomplish this.  

In the long term, starting about 100 years from now, workshop analysis indicates improved esti-
mates of the productivity of forest land as well as silvicultural activities can result in harvest lev-
els of at least equal to if not greater than current levels.  Confirmation of this, however, must 
await TSR2 analysis.  In the absence of this analysis, a long term objective is to maximize timber 
production within a context of sound multiple resource stewardship.  Workshop analysis indi-
cates that silvicultural activities can contribute significantly to this objective. 

Based on a clear log definition of being able to produce 25% clear lumber by volume, 2nd growth 
managed stands will have no clear logs.  A second long term objective is to create a long term 
timber supply yielding at least 1% clear logs on a total harvest volume basis. 

Accomplishing these objectives requires an incremental silviculture program substantially above 
historic levels.  Some changes in basic silviculture activities also present opportunities to con-
tribute to the objectives. 

10.2 Log Product Objectives 

The following are product objectives at the log level for the Cranbrook TSA. 
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Quality Class Species Characteristics 

Premium Log: All 32.5+ cm minimum average stand diameter at 
breast height (DBH). 

Sawlog: All 27.5+ cm minimum average stand DBH. 

 

10.3 Silviculture Strategies 

The following strategies have identified potential to maintain and/or increase the quantity and 
quality of the timber supply of the Cranbrook TSA.  Strategy numbers correspond with those re-
corded earlier. 

10.3.1 Strategies to Increase the Quantity and Quality of Future Timber Supply 

Some of the following are not within the traditional scope of incremental silviculture but are in-
cluded here for completeness.  Some practices are pre free-growing and are not likely to be un-
dertaken by licensees without funding assistance if free growing obligations can be achieved 
without them. 

These strategies are supported by specific silvicultural regimes listed on page 52 along with in-
vestment priorities. 

No. Strategy Priority 

Surveys Conduct approximately 18 000 ha/yr of silviculture surveys in support 
of all strategies. 

0 

SHORT TERM 
  

Objectives: 
  

 •= enhance short term timber supply, both in terms of availability and 
physical extent. 

 

Working Targets: 
  

 •= Maintain the current harvest level for at least 20 years.   

Strategies: 
  

ST1 Late rotation fertilize 800 ha/yr to produce approximately 12 000 m3/yr 
of additional harvest volume by the 2nd decade. 

(2) 
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No. Strategy Priority 

MID TERM 
  

Objectives: 
  

 •= Increase the quantity of timber to be available for harvesting. 

•= Improve the quality of the timber to be harvested. 

 

Working Targets: 
  

 •= Generate an additional 1.7 million m3 to mid-term timber supply.  

Strategies: 
  

MT1 Late rotation fertilize 1 600 ha/yr to produce approximately 9 000 
m3/yr of additional timber. 

4.5 

MT2 Reduce minimum harvest ages of younger existing stands 10 years, 
or alternatively improve the quality of the timber supply, by: 

 

(b1) Spacing 8 000 ha of stands harvested before 1987 having a stocking 
level > 6 000 sph at the rate of 800 ha/yr. 

4 

(b2) Spacing stands harvested after 1987 having a stocking level > 6 000 
sph at the rate of 1 000 ha/yr. 

4 

(b3) Spacing stands having a stocking level < 6 000 sph at the rate of 
1 000 ha/yr. 

7 

(c) fertilizing 3 800 ha/yr on a 15 year repeat cycle. 4.5 

LONG TERM 
  

Objectives: 
  

 •= Maximize long term timber production within a context of sound multiple 
resource stewardship. 

•= Improve the quality of the timber to be harvested.  

 

Working Targets: 
  

 •= Increase long term timber supply by at least 16%. 

•= Generate at least 5% of total harvest volume in premium large logs (no 
current silviculture strategy implications). 

•= Generate at least 1% of total harvest volume in clear premium logs 
(clear logs will generally also be large logs). 

 

Strategies: 
  

LT1 Maintain the timber harvesting land base by:  

(a) Treating approximately 1 250 ha of backlog NSR. 1 

(b) Maintaining approximately 1 300 ha of previously reforested backlog 
plantations. 

5 
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No. Strategy Priority 

(c) Survey 4 000 ha/yr of pre-1987 SR area to ensure they remain fully 
stocked. 

4 

LT2 Increase the timber harvesting land base by 0.5% by:  

(b1) Rehabilitating 400 ha of non-merch Pl stands at the rate of 1 000 
ha/yr. 

3 

(b2) Survey 20 000 ha of problem forest type areas at the rate of 4 000 
ha/yr for 5 years. 

1 

LT3 Increase the volume of regenerated stands by 16% by:  

(b) By 2007, expanding the use of improved seed to include Pl, with the 
expected result of a 10% gain in LTHL. 

0.5 

(h) Repeat fertilizing 1 600 ha/yr, rising gradually over about 60 years to 
13 200 ha/yr as more stands come under management, for an ex-
pected result of a 6% gain in LTHL.  (Note: The initial 1 600 ha/yr are 
the same stands as in M1.  This rises to 3 800 ha/yr under MT2 (c).) 

4.5 

Q2 First-lift prune 200 ha/yr. 8 
 

 

 

10.3.2 Working Target Illustration 

A graphical representation of the potential harvest forecast is not available, pending TSR2 analy-
sis results. 

 

10.3.3 Strategies to Increase the Quantity or Quality of Future Habitat Supply 

The following strategy has identified potential to increase the quality or quantity of the habitat 
supply of the Cranbrook TSA. 

No. Strategy Priority 

 No specific strategies proposed at this time.  See “Silviculture Re-
gimes and Investment Priorities,” page 52 for implications of specific 
silvicultural activities for habitat. 
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12. Incremental Silviculture Program 

The following annualized program will contribute to achieving the above goals and strategies.  
This program is considerably above historic levels and some activities may require phasing in.  

 

Program Table - Ha, Cranbrook TSA.

Backlog Rehab Improved Space Prune Fertilize
Year Surveys* Establish Maintain PFT Seed -             -             -             Total

1 27,350        400            250           1,000         1,440         1,800         200            2,800         33,800       
2 27,350        400            250           1,000         1,440         2,050         200            2,800         34,050       
3 27,350        400            250           1,000         1,440         2,300         200            2,800         34,300       
4 27,350        -             250           1,000         1,440         2,550         200            2,800         34,150       
5 27,350        -             250           1,000         1,440         2,800         200            2,800         34,400       

Subtot Yr 1 - 5 136,750      1,200         1,250        5,000         7,200         11,500       1,000         14,000       170,700     

6 - 10 136,750      -             1,250        5,000         7,200         14,000       1,000         14,000       179,200   
Total Yr 1 - 10 273,500      1,200         2,500        10,000       14,400       25,500       2,000         28,000       357,100     

* Includes prescription and layout

Program Table - $ 000s, Cranbrook TSA.

Backlog Rehab Improved Space Prune Fertilize
Year Surveys* Establish Maintain PFT Seed -             -             -             Total

1 707             600            150           2,000         101            900            160            1,480         6,098         
2 707             600            150           2,000         101            1,025         160            1,480         6,223         
3 707             600            150           2,000         101            1,150         160            1,480         6,348         
4 707             -             150           2,000         101            1,275         160            1,480         5,873         
5 707             -             150           2,000         101            1,400         160            1,480         5,998         

Subtot Yr 1 - 5 3,535          1,800         750           10,000       504            5,750         800            7,400         30,539       

6 - 10 3,535          -             750           10,000       504            7,000         800            7,400         29,989       

Total Yr 1 - 10 7,070          1,800         1,500        20,000       1,008         12,750       1,600         14,800       60,528       
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13. Job Outcomes 

The following are the anticipated job outcomes associated with the preceding program, assuming 
the program is maintained into the future as necessary to achieve the working targets. 

 

Short term employment associated with undertaking the silviculture activity, in person years, Cranbrook TSA.

Backlog Rehab Improved Space Prune Fertilize
Year Surveys* Establish Maintain PFT Seed -             -             -             Total

1 17.7            6.0             3.1            15.0           -             15.5           4.0             0.3             62              
2 17.7            6.0             3.1            15.0           -             17.7           4.0             0.3             64              
3 17.7            6.0             3.1            15.0           -             19.8           4.0             0.3             66              
4 17.7            -             3.1            15.0           -             22.0           4.0             0.3             62              
5 17.7            -             3.1            15.0           -             24.1           4.0             0.3             64              

Subtot Yr 1 - 5 88.4            18.0           15.6          75.0           -             99.0           20.0           1.4             317            

6 - 10 88.4            -             15.6          75.0           -             120.6         20.0           1.4             321            

Total Yr 1 - 10 176.8          18.0           31.3          150.0         -             219.6         40.0           2.8             638            
Note: Assumes 200 days of harvesting, silviculture work, and timber processing = 1 job
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Long term employment associated with improved quality and quantity of the timber resource1

Harvest Incremental Jobs
Increment per year per decade

Decade ('000 m3) Region2 Region2

1 (158)                (621)              (6,209)           
2 (158)                (621)              (6,209)           
3 (158)                (621)              (6,209)           
4 (158)                (621)              (6,209)           
5 (158)                (621)              (6,209)           
6 (158)                (621)              (6,209)           
7 (204)                (802)              (8,017)           
8 (204)                (802)              (8,017)           
9 (116)                (456)              (4,559)           

10 (116)                (456)              (4,559)           
11 (40)                  (157)              (1,572)           
12 (40)                  (157)              (1,572)           
13 (40)                  (157)              (1,572)           
14 (40)                  (157)              (1,572)           
15 (40)                  (157)              (1,572)           
16 (128)                (503)              (5,030)           
17 (167)                (656)              (6,563)           
18 (167)                (656)              (6,563)           
19 (167)                (656)              (6,563)           
20 (167)                (656)              (6,563)           
21 (167)                (656)              (6,563)           
22 (167)                (656)              (6,563)           
23 (167)                (656)              (6,563)           
24 (167)                (656)              (6,563)           
25 (167)                (656)              (6,563)           

Total (134,367)       
Notes:

1. Assumes continuation of the silviculture program beyond the first 10 years, in accordance with the strategy.
   The total harvest increment is associated with all the silvicultural practices documented in the "Opportunities" 
   section and is only partly attributable to spacing and fertilization practices. Some of the increase may be
   associated with pre-free growing silviculture that was not current practice at the time of strategy development.

2. Assumes 3.93 TSA level direct (harvesting, silviculture, processing), indirect and induced (PYs) per 1000 cubic metre.
     (Source: TFL 23 MP #9 Timber Supply Analysis Report, p.39)
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14. Summary of  Information and Research Needs 

During the assessment process, the following needs for further information and research became 
apparent.  The outcome of these have implications for an incremental silviculture strategy.  
Bracketed numbers refer to the strategy numbers under which the need is identified (see tables in 
“Workshop Review of Potential Strategies,” page 28). 

15. Undertake fertilization trials to examine the potential of fertilization to bring age class 3 
Pl to merchantable size sooner.  (ST2B) 

16. Compare the actual growth and piece sizes (diameters?) of age class 4 Pl with those pro-
jected by VDYP. (ST2B)  

17. Following TSR2 analysis, further examine the impacts/potential of spacing to determine 
which are the most cost-effective treatments (what landscape units, sites, species).  (MT2 
(b)) 

18. Following TSR2 analysis, examine grizzly bear and ungulate winter range impacts and 
opportunities.  (MT3) 

19. Undertake operational partial harvesting and commercial thinning trials, so that the nec-
essary G&Y information will be available when the managed stands become suitable. 
(MT4) 

20. Examine excluded areas for opportunities to bring into the THLB through rehabilitation 
or reclassification.  (LT2) 

21. Lobby for more and better improved seed.  (LT3 (b)) 

22. Examine seed planning zone guidelines for opportunities for modification to expand im-
proved seed into the East Kootenays.  (LT3 (b)) 

23. Complete surveys for voids to get a measure of the actual area in voids.  (LT3 (c)) 

24. Survey and assess backlog sites to get better information on stocking distribution into 
voids and clumps, together with their potential for fill planting the void areas and spac-
ing the clumpy areas.  (LT3 (c)) 

25. Improve information on the # of years for trees to reach breast height.  (LT3 (d)) 

26. Evaluate the potential for spacing to increase long term harvest levels under Type II sil-
viculture analysis.  (LT3 (g)) 

27. Fertilization trials are needed to determine if the fertilizable land base should include 
spruce and larch species. (LT3 (h)) 

28. Further study of root rot management and to confirm the OAF2 factor. (LT4) 
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16. Abbreviations 

The following abbreviations may be used. 

AAC allowable annual cut 

CF chief forester 

CT commercial thinning 

DBH diameter at breast height 

ESSF engelmann spruce - subalpine fir 
(ecological zone) 

FCC forest cover constraints 

FG free growing 

FMER fire maintained ecosystem restoration 

FRBC Forest Renewal BC 

ICH interior cedar-hemlock (ecological 
zone) 

IHL initial harvest level 

IRM integrated resource management 

KBLUP Kootenay-Boundary Land Use Plan 

LT long term 

LTHL long term harvest level 

LRSY long run sustained yield 

MLSIS major licensee silviculture informa-
tion system 

MoELP Ministry of Environment, Lands and 
Parks 

MoF Ministry of Forests 

MS montane spruce (ecological zone) 

MT mid term 

NCBr non-commercial brush 

NSR not satisfactorily restocked 

OAF operational adjustment factor 

OLB operable land base 

PCRS planning cell reporting system 

RLUPS regional landscape unit planning sys-
tem 

SBFEP small business forest enterprise pro-
gram 

SI site index 

ST short term 

TFL tree farm licence 

THLB timber harvesting land base 

TIPSY table interpolation program for stand 
yields 

TSA timber supply area 

TSR timber supply review 

VDYP variable density yield projection 

VQO visual quality objective 

WT working target 

 

Species abbreviations:  B or Ba - balsam fir; Cw 
- western redcedar; Fd - Douglas-fir; Fdi - inte-
rior Douglas-fir; Hw - western hemlock; Pl - 
lodgepole pine; S - spruce species. 

Site class abbreviations: G - good; M - medium; 
P - poor; L - low. 

 


