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1. Regional Silviculture Priorities and Issues

The Cariboo Forest Region has undertaken extensive review and analysis of its long-term timber supply for the Williams Lake, Quesnel and 100 Mile House Timber Supply Areas (TSAs).  Inter-agency committees of representatives from the Ministry of Forests (MOF), Ministry of Environment, Lands and Parks (MELP) and industry worked under the Timber Investment Strategy Committee (TISC) initiative from 1996 to early 1999 (CLMA, 1997; Cariboo Forest Region TISC, 1996, 1997; Timberline, 1998a, 1998b, 1999).  As well, the Williams Lake TSA has undergone an additional Type 2 forest level analysis (Inland Timber Management, 2000) that assessed the impact of implementing various incremental silviculture scenarios.  That report and those from TISC provide the most reliable framework currently available for the Sustainable Harvest component of the 2002/2003 Resource Management Plan.

Maintaining sustainable harvest levels in the Quesnel, Williams Lake and 100 Mile House TSAs is more a matter of timber quantity than quality, with the main priority being increasing the available timber supply.  However, various opportunities exist in each of the TSAs for increasing timber quality and producing a range of lumber dimensions and quality.

Density management is the most assured means of increasing long-term harvest levels, based on local experience and modeling results.  Through planting and juvenile spacing, second growth stands are able to reach target piece size without the threat of overcrowding and reduced stem diameter growth.  Density management is therefore regarded as an effective means of moderating the adjustment to the long-term harvest level and improving timber supply, while ensuring that appropriate log sizes are available at rotation.  Fertilization of managed stands is considered to be an effective means of improving the mid- to long-term timber supply.

1.1. Habitat Supply 

1.1.1. Background

Habitat supply relies on the maintenance of natural patterns of forest structural complexity associated with the various seral stages across the landscape.  This structural complexity includes both physical attributes (snags, decadence features, coarse woody debris (CWO), multiple canopies and stand gaps) and species composition or forest community characteristics.

Natural species composition and structural character are established at the early seral stage with changes following successional patterns as the forest grows older.  The structural complexity of the early seral forests tends to be moderate, due to the heterogeneity of young forests, with natural shrub and deciduous communities contributing to increased early seral complexity.  Immature and mature forests have the least complexity as they often crowd out herb and shrub communities through canopy closure.  Such stands are typically low in representation of decadence attributes such as snags and CWD which are important habitat features.  As the forest grows old, structural complexity tends to increase as the forest canopy develops gaps from older trees dying out, and one or more understory levels of younger trees becoming established.  The overall patterns of structural and species composition develop in these ecosystems based on the intensity, frequency and size of the disturbance events that initiate or maintain the stands.  This, in turn, determines the time periods in which stands develop structural character and species composition.

Conservation of species composition and structural character of stands is implicit in the ecosystem-based approach to managing for biodiversity, as outlined in the Biodiversity Guidebook.  This approach consists of managing for the species composition and structural patterns that are naturally associated with the main seral stages in the various ecosystems.  A high priority is placed on maintaining minimum amounts of mature and old forest across the landscape, as the highest biodiversity values are associated with the diverse range of structural and species composition typically found in older forests.  Current forest harvesting practices are based on shorter rotation cycles than present in natural ecosystems, resulting in much lower than natural amounts of mature and old forests being maintained across the landscape over the long term, along with much higher than natural amounts of early seral forests.  Managed forests also tend to be structurally simple with altered communities, in comparison to natural representation.

1.1.2. Enhanced Forestry

Incremental silviculture activities, such as brushing and juvenile spacing, can greatly alter the natural species composition and structural character associated with the different seral stages.  These treatments often significantly reduce early seral understory diversity (structural character and/or species composition), and the resulting negative impacts to habitat supply can persist through successive seral stages.  However, potential also exists for incremental silviculture activities to have a benign or even beneficial impact on habitat supply when planned with consideration for habitat and biodiversity conservation.

Incremental silviculture can benefit habitat supply if timber objectives are properly integrated with the need to maintain or create stand structural character and natural species composition.  Acceleration of stand development to address timber supply issues need not result in negative impacts to habitat supply if prescriptions include strategies to create or sustain representation of key attributes.  Some potential applications of an integrated timber/habitat supply approach to enhanced forestry include:

· Clumpy spacing in Douglas-fir stand for mule deer winter range.  This develops future canopy and stand attributes for snow interception, thermal cover and herb/shrub production.  This treatment could be combined with commercial thinning designed for mule deer winter ranges.

· Forage and cover for bears.  Creating stands of variable stem density to develop cover attributes and maximize production of forage shrubs and herbs in early and late seral stages (especially relevant to habitat conservation for grizzly bear); denning and day beds associated with large trees.

· Treatments designed to enhance caribou habitat.  Closed canopy young forests could be re-designed to produce variable density stands that allow development of stand openings and typical herb/shrub communities while promoting development of lichen biomass.

· Riparian restoration.  Treatments designed to accelerate development of coniferous and deciduous stands with typical herb/shrub communities along streams, wetlands and lakes where previous logging has removed forest cover, important riparian habitat, and large trees.

· Mitigation of effects of high Equivalent Clearcut Area.  Acceleration of canopy and stand attribute development to permit faster hydrologic recovery of impacted watersheds.  Treatments should be designed to develop snow interception attributes as well as stand openings which will accumulate snow that is shaded from atmospheric influences.  Accelerating the development of, or emulating, old forest features will slow runoff with commensurate benefit to fish and fish habitat including water quality.

· Re-establishment of natural species composition and mixed species stands.  Treatments designed to permit re-establishment of typical forest communities will permit faster rehabilitation of landscapes where biodiversity targets are threatened.  Impacts of previous disturbances and logging histories may be incrementally mitigated.

· Accelerate the of development of stands with appropriate mature and old forest attributes.  For some ecosystems, especially those managed on uneven-aged silvicultural systems, treatments may accelerate development of certain attributes that contribute to seral condition.  Treatments designed to accelerate development of mature and old forest may be applied strategically to re-establish habitat supply deficits resulting from short rotation forestry practices in landscapes with extensive logging history.

Incremental silviculture can have some detrimental effects on wildlife habitat including:

· Brushing, either manual or herbicide, removes the shrub and/or deciduous component over large portions of early seral, and consequently later successional stages, in certain ecosystems these are important components of habitat supply.

· Widespread juvenile spacing of large areas of marginal pine stands eliminates a significant portion of habitat supply for small mammals and their predators (e.g. snowshoe hare and lynx), and impedes wildlife movement patterns for many other species.  Unspaced leave areas should be an integral component of treatment plans.

· Widespread application of commercial thinning and partial cutting removes important understory canopy layers, and may significantly reduce the structural (and sometimes species composition) complexity of mid, mature and old seral habitats.

1.1.3. Priorities for Habitat Maintenance and Enhancement

For the range of enhanced forestry activities included in the Sustainable Harvest component of the Resource Management Plan, the following principles need to be applied:

· Activities and treatments that are designed to deliver beneficial impact to habitat supply, as well as timber objectives, should be given the highest investment priority.

· The second priority for investment should be assigned to projects which intend to address timber objectives, but are designed to effectively mitigate impacts to habitat supply.

· Activities and treatments producing negative impacts on habitat supply, and designed purely for timber enhancement should be accorded the lowest priority for investment.

For all activities and treatments, WLAP is consolidating and developing standards to maintain or enhance habitat supply, and mitigate negative impacts to natural species composition and structural complexity attributes.  

1.1.4. Integration of Habitat Supply and Timber Objectives

Problem forest type (PFT) utilization and commercial thinning are listed as having great potential in alleviating timber supply problems.  The proposed extensive utilization of PFT’s needs to be assessed in terms of landscape biodiversity impacts.  Due to their extensive occurrence in certain areas, such as the three western supply blocks, PFT’s make up a significant portion of the older forests.  Consequently, they are the only forest types available for meeting varying portions of the mature and old seral targets in some landscape units (as outlined in the Biodiversity Conservation Strategy).  The area of PFT’s surplus to landscape biodiversity requirements needs to be assessed by landscape unit before utilization levels can be determined.

Commercial thinning and juvenile spacing treatments need to be designed and directed to avoid negative impacts on structural character and species composition, and thus habitat supply.

This RMP proposes the following habitat related studies (see also section 8):

· Methodology for Identifying Commercial Thinning – create a decision support tool to help locate and evaluate suitable CT areas, possible in conjunction with other treatments.

· Caribou Habitat Enhancement – potentially increase available caribou habitat by thinning or rehabilitating dense pine stands in the west.

2. Summary of Silviculture Priorities by Management Unit

2.1. Quesnel TSA

Increasing the timber supply is the main priority for maintaining sustainable harvest levels in the Quesnel TSA.  Current target rotations within the Quesnel TSA allow for a range of piece size objectives.  The relatively stable wood flow within the TSA allows for considerations on improving wood quality.  Licensees are currently including pruning for wood quality on a percentage of their areas with high site index. The current MPB infestation may have future wood supply implications, the magnitude of which will not be known until the infestation has subsided.

2.2. Williams Lake TSA

The addition of 745,540 ha of low site lodgepole pine significantly expands the Timber Harvesting Land Base, which substantially improves the current age class distribution and eliminates the short-term falldown projected in TSR1 (Inland Timber Management, 2000).

Nevertheless, target rotations will allow for a range of piece size objectives.  During periods of severely constrained wood flow, it is expected that the average piece size will decrease near minimums of 12.5 cm for lodgepole pine and 17.5 cm dbh for other species. 

Enhancing timber quality is not a priority for the Williams Lake TSA.

2.3. 100 Mile House TSA

There is a need to offset the minor short-term decline in timber supply (3%) in decades 3-6 for the 100 Mile House TSA.  This objective is the focus of the incremental silviculture program and the Sustainable Harvest plan, and is likely to continue until the timber supply falldown is resolved.  Enhancing timber quality is not a predominant issue.

Nevertheless, target rotations will allow for a range of piece size objectives.  During periods of severely constrained wood flow, it is expected that the average piece size will decrease near minimums of 12.5 cm for lodgepole pine and 17.5 cm dbh for other species.

2.4. TFL 5

Further information provided under Section 6.

2.5. TFL 52

No strategic silviculture analysis information was available at the time of plan preparation.  TFL 52 is currently under going a Type 2 Strategic Analysis.

3. Quesnel TSA Sustainable Harvest Outline
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The Quesnel Timber Supply Area is the most northern TSA in the Cariboo Forest Region, located in the central interior of British Columbia.  The TSA’s climate varies from generally dry and cold in the west, due to the rain shadow influence of the Coast Mountains and Itcha-Ilgachuz Range, to milder and wetter towards the east where airflow rises over the Quesnel Highland.  The Fraser River valley through the middle of the area is dry and warm.  The area has a diverse range of ecosystems with extensive wetlands and water bodies and rolling topography intersected by major valleys.

From the city of Quesnel, the TSA stretches west past the community of Nazko to Eliguk Lake northwest of the Itcha-Ilgachuz Range, and east past Wells and Barkerville to the Bowron Lakes Provincial Park.  The area also encompasses nine First Nations communities.  The TSA covers 1.65 million ha, with approximately 81% as productive Crown forest (Pedersen, 1996a).  Deductions to the productive forest land base, primarily due to problem forest types, habitat exclusions and environmentally sensitive areas, are shown in the Quesnel TSA Timber Supply Analysis of 1994 to bring the current harvesting landbase to 1.02 million ha, or 62% of the total landbase.

Figure 1 provides a summary of major employment by sector, and Figure 2 shows the age class distribution for the Quesnel TSA.

The allowable annual cut (AAC) was affected by outbreaks of mountain pine beetle in the early 1980’s, requiring beetle control and salvage harvesting, as well as the operability of problem forest types and deciduous forest types.  The current AAC of 3,248,000 m3, set on July 1, 2001, is comprised of five components:

· [image: image3.wmf]Major employment by sector for the 

Williams Lake TSA (Statistics Canada/Census of 

Canada, 1996)

Construction

9%

Tourism

13%

All other 

employment

9%

Forestry and 

wood-related 

processing 

31%

Other primary 

and related 

industries

11%

Public sector 

27%
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The second Timber Supply Review (TSR2) was recently completed. The chief forester revised the AAC to 3,248,000 m3.

3.2. Issues

Table 1 lists 16 issues relevant to the Quesnel TSA regarding sustainable harvest.  The list was produced from the TSR1 AAC rationale (Pedersen, 1996a) and the TSR2 data package for the Quesnel TSA (BC Ministry of Forests, 1999b), with additional input from MELP staff. The issues and objectives may be modified in the future as a result of the new AAC rationale and the current MPB infestation.

Table 1.  Sustainable harvest issues for the Quesnel TSA

Issue
Comments

Cariboo-Chilcotin Land Use Plan
The Cariboo-Chilcotin Land Use Plan (CCLUP) was announced by government in October, 1994 and adopted by Cabinet as a Higher Level Plan, with later amendment effective July 31, 1999.  Management prescriptions contained in the CCLUP strategy reports have been modified by the Integration Report and are considered key information sources in Forest Development Plan direction.  The TSR2 process relies on CCLUP information for the modeling of some prescriptions or constraints, which will affect long-term timber supply considerations in the RMP.

Landscape-level biodiversity
Landscape level biodiversity direction provided by the 1998 statutory decision maker letter reflects current practices, and will be used in developing the base case for TSR2.  Practices are to be consistent with the CCLUP Biodiversity Conservation Strategy as influenced by the CCLUP Integration Report and the Cariboo Region Landscape Unit Planning Strategy.

Stand-level biodiversity
Wildlife tree patches are planned to reduce impact on the productive forest areas as much as possible.

Pulpwood Agreement (PA) #5
No harvesting is anticipated for PA #5 in the near future.

Problem Forest Types
TSR1 included a partition of 300,000 m3/year for problem forest types (PFTs).  Forest cover information was adjusted based on the results of an inventory study conducted in 1997.  The inventory information was developed to allow a separate assessment of the PFTs for TSR2.

Mountain pine beetle salvage harvesting
Recent increases in salvage requirements may affect short-term harvest levels and longer-term timber supply.

Old Growth Site Index/Site productivity
Current research shows that the site indices for stands older than 140 years are below actual productivity.  Until regional information is available, the provincial site index adjustments will be applied as a sensitivity analysis in TSR2.

Goal 2 protected area candidates
These areas are still proposed and will be relocated through sub-regional planning.  Goal 2 areas are not incorporated into the base case for TSR2.  These areas amount to 0.25% of the timber harvesting landbase of the total CCLUP area, but their locations are unclear as well as how much of the TSA will be designated as protected areas.  TSR2 will determine the potential impact on timber supply through a sensitivity analysis.

Deciduous component in the timber supply
A portion of the TSA was re inventoried in 1997.  This information will improve the assessment of the deciduous component in TSR2.

Not satisfactorily restocked (NSR) areas
In 1999 there were 4698 ha of backlog NSR and 18,328 ha of current NSR area.  TSR2 will model the restocking of current NSR within the regeneration delay, and the backlog NSR within 10 years.

Species conversion
TSR1 raised species conversion as an issue requiring further assessment.  Inability to link original forest cover information to current forest cover frustrated the analysis, but species conversion is not considered a major problem for TSR2.  Fill and incremental planting treatments should consider this issue.

Cariboo River Management Area
No more than 15% of the productive forest area may be below the green-up height to ensure sufficient moose habitat is maintained.

Issue
Comments

Wildlife habitat
Current caribou habitat management direction permits harvesting in 35% of the previously deferred area, but confirmation will depend on results of research underway on partial cuts to maintain terrestrial lichens.

Eastern caribou habitat is restricted from harvesting, pending the results of ongoing research on group selection systems to maintain arboreal lichens and the implementation of the caribou strategy.

The mule deer winter range strategy for harvesting in the IDF allows for no harvesting on some ranges, with limited selection harvesting and extended rotations on others.  Exceptions are allowed to address mountain pine beetle salvage.  Clumpy spacing is recommended in Douglas-fir – leading immature stands where enhanced forestry activities are proposed.  

For grizzly bear, moose, furbearer, species at risk, implementation strategies for CCLUP requirements to manage for these species’ habitat are being developed on an ongoing basis; for enhanced forestry activities, standards for maintaining habitat supply will include considerations for these species.

Riparian habitat
The inclusion of riparian reserves and management zones may reduce the productive forest land area with potential impact on the availability of mature volume for harvesting.

Green-up
The current minimum height requirement of 3 m to achieve green-up currently equates to an age of 17 to 22 years.  Spruce stands may not be achieving that prediction, however, and OGSI may calculate stands reaching 3 m in less time.  The effects on long-term timber availability are included as a high priority study in the Sustainable Harvest strategic objective.

Community dependence
As shown on page 1 under Basic Data, over 1/3rd of total employment in the TSA relies directly on the forest industry.  Public input is most prominent on this socio-economic issue.  Future Timber Supply Reviews and AAC determinations will need to balance timber availability with community dependence and opportunities for development of alternate economic bases.

3.3. Opportunities to Increase Timber Supply

The Stand Treatments Analysis report for the Quesnel TSA (Timberline, 1998a) outlines the methodology used in the timber supply analysis.  FSSIM 3.0, a forest-level simulation model, predicted the development of a forest over a 250-year planning horizon based on initial forest conditions, expected patterns of growth, harvesting and regeneration rules, and assumptions for non-timber resources.  A list of the analysis options, with a brief description of each and its effect on timber supply, is provided in Table 2 to demonstrate the breadth of scenarios tested and examined.

Table 2.  Analysis options and their effect on timber supply for the Quesnel TSA (Timberline, 1998a)

Analysis Option
Description
Effect on Timber Supply

Base Case
The management assumptions, land base net downs, general growth and yield parameters and forest cover requirements from TSR1 were used, with some minor changes to the development of analysis units to better reflect anticipated TSR2.


The indicated current harvest level of 2,340,000 m3/year for the main TSA is sustainable over an even flow planning horizon, and could increase up to 20% by using managed stand yields.  The uneven flow analysis resulted in a short term harvest of 3,902,000 m3/year, dropping over 4 decades to a long-term harvest level of 2,723,100 m3/year, which can be sustained through the entire 250-year planning horizon.

Old Growth Site Index adjustments
OGSI adjustment equations, including SIBEC, were used to more accurately assess productivity of stands older than 140 years.


Produces a long-term harvest gain of 12% for the even flow scenario, and 10% short-term and 5% long-term gains for the uneven flow scenario.

Analysis Option
Description
Effect on Timber Supply

Reduced Regeneration Delay
The regeneration delay for all current and backlog NSR was reduced by 2 years.


Reducing regeneration delay for all current NSR improves the mid- and long-term gains by 3%.

Problem Forest Type Rehabilitation
Limits to area harvested were removed to determine the impact of the transition from PFT to managed stands.  All stands were assumed to regenerate to lodgepole pine.
Produces a 3% gain in the even flow scenario, and a 5% gain in the short term in the uneven flow scenario.

Genetically Improved Planting Stock
Site index was adjusted by 3%, 5% and 7% to  represent a range of expected responses to tree improvement gains by using genetically improved lodgepole pine and white spruce.
Produces a 5% to 7% gain under the even flow scenario, a 10% to 15% short-term gain and a long-term volume gain of up to 4% above base case for the uneven flow scenario.

Density Management
Spacing to three densities: 1200, 2400 and 3600 stems per ha.
Produces a 3% to 7% gain in the even flow scenario and a short-term gain of 5% - 14% under the uneven flow scenario.

Reducing Lost Productive Area from Future Roads
Reduction of current and future lost productive area to roads and landings by 50%.
Produces a 3% gain in the even flow analysis, and a 9% gain in the short term for the uneven flow analysis.

Fertilization and Spacing
Volume of all eligible lodgepole pine managed stands was increased by 15 and 40 m3/ha at rotation to reflect gains from one and two fertilization treatments, respectively.
Even flow gain of 8% and 10%, and uneven flow short term gain of 5% and 10% for the combined treatments.

Elimination of Backlog NSR
The base case scenario of 10 years to eliminate all backlog NSR (areas harvested before 1987) was reduced to 0 years.


Regenerating all backlog NSR immediately produces a 2% gain for the even flow scenario, and a 4% short-term gain for the uneven flow scenario.

Commercial Thinning
One-pass volume removal of 30% from 40 – 60 year old natural and managed Douglas-fir and lodgepole pine stands on good and medium sites.  In this analysis, spacing to 2400 stems per hectare was used as the base case.  Final harvests were delayed for a minimum of 20 years after thinning.
Marginal gains are realized under the even flow scenario.  A short-term gain of 5% is achieved under the uneven flow scenario.

Combination of Commercial Thinning and Fertilization
The same commercial thinning methodology is modeled as above with fertilization responses of 15 and 40 m3/ha for one and two applications. 
One and two fertilizer applications produced gains of 2% and 3%, respectively, under the even aged analysis, and 7% and 10%, respectively, under uneven flow.

The Stand Treatments Analysis report also lists the changes in harvest level compared to the base case for all tested treatments and treatment regimes for the TSA (Table 3).  Two timber flow alternatives were used to evaluate stand treatments—even flow and uneven flow.  In all phases of the analysis, the harvest flow objectives were to:

· begin at as high a harvest level as possible;

· sustain the initial harvest level for as long as possible;

· achieve short and mid-term harvest levels that do not drop below a minimum long-term sustainable level;

· raise the long run sustainable harvest levels to reflect managed stand yields; and

· limit shifts in harvest to less than 10% per decade.

Table 3.  Analysis results for even flow and uneven-flow (short term and long term) scenarios for the Quesnel TSA (Timberline, 1998a)



Uneven Flow


Even Flow
Short Term
Long Term

Scenario
Harvest (000’s m3/ha)
Change from Base Case
Harvest (000’s m3/ha)
Change from Base Case
Harvest (000’s 
m3/ha)
Change from Base Case

Base Case
2723
n/a
3902
n/a
2723
n/a

OGSI Adjustments
3006
12%
4256
10%
2841
5%

Reduced Time to Regenerate Backlog NSR
2770
2%
4044
4%
2723
0%

Reduced Regeneration Delay by 2 years
2794
3%
4079
5%
2723
0%

Genetically Improved Stock; Low (3%)
2841
5%
4256
10%
2723
0%

Genetically Improved Stock; Moderate (5%)
2888
7%
4433
15%
2723
0%

Genetically Improved Stock; High (7%)
2935
9%
4433
15%
2817
4%

Density Management; 3600sph
2794
3%
4079
5%
2723
0%

Density Management; 2400sph
2888
7%
4398
14%
2723
0%

Density Management; 1200sph
2865
6%
4256
10%
2723
0%

Fertilization; redefined Base Case
2888
n/a
4398
n/a
2723
n/a

One Application; 15 m3/ha increase
2912
8%
4433
5%
2723
0%

Two  Applications; 40 m3/ha increase
2959
10%
4610
10%
2723
0%

PFT Rehabilitation
2794
3%
4079
5%
2723
0%

Rehabilitate 50% of Roads and Landings
2794
3%
4221
9%
2723
0%

Commercial Thinning; redefined Base Case
2888
n/a
4398
n/a
2723
n/a

Commercial Thinning
2912
1%
4610
5%
2723
0%

Commercial Thinning and Fertilization; redefined Base Case
2888
n/a
4398
n/a
2723
n/a

Commercial Thinning and Fertilization;  

One application; 15 m3/ha increase
2935
2%
4681
7%
2723
0%

Commercial Thinning and Fertilization;

   Two applications; 40 m3/ha increase
2959
3%
4786
10%
2723
0%

3.4. Opportunities to Increase Timber Quality

Pruning is well documented as a treatment to improve timber quality (BC Ministry of Forests, date unknown; Barber, 1997).  Other technical sources include the Technical Background Information, Timber Enhancement Strategy report, prepared by the Cariboo Lumber Manufacturers’ Association (1997), that summarizes technical information on silviculture treatment benefits.  The report lists pruning of young stands as a means to improve stem quality and log value at harvest.  Stands most eligible for pruning have a high site index, developed access and close proximity to manufacturing facilities.  

Some pruning has occurred in the Quesnel TSA and a moderate level of pruning activity is expected to continue to address anticipated future demand for veneer and value added products.

3.5. Quesnel TSA Sustainable Harvest Data

3.5.1. Enhanced Forestry Table

Quesnel TSA SH Summary



Enhanced Forestry Table



For the 2002/03 Fiscal Year
















Activities
Treatment Area Goals (ha)
 
Plan 2002/03




2002/
2003/
2004/
2005/
2006/

Unit Cost
Funding 
Priority


Stand Tending
2003
2004
2005
2006
2007

($/ha)
($)



Surveys
3824 
2765 
2252 
2097 
2497 

23.69
90600 



Spacing
550 
450 
450 
450 
450 

487.27
268000 



Pruning
184 
248 
160 
150 
196 

1,089.13
200400 



Fertilizing
1518 
1718 
1618 
1416 
1416 

346.41
525850 



Other 
0 
0 
0 
0 
0 

0.00
0 




Totals hectares
6076 
5181 
4480 
4113 
4559 

178.55
1,084,850



Planning and prescriptions 







77400 




Total dollars







1,162,250
















Forest Health Enhancement











Spacing
0 
0 
0 
0 
0 

0.00
0 



Pruning
20 
20 
0 
0 
0 

999.85
20000 



Other treatments
0 
0 
0 
0 
0 

0.00
0 




Totals hectares
20 
20 
0 
0 
0 

999.45
20,000
















Habitat Supply and Biodiversity Enhancement









Riparian treatments
0 
0 
0 
0 
0 

0.00
0 



Non-riparian treatments
0 
0 
0 
0 
0 

0.00
0 




Totals hectares
0 
0 
0 
0 
0 

0.00
0
















Domestic Range











Treatments
0 
0 
0 
0 
0 

0.00
0 
















Enhanced Forestry Activities - Management Unit Total








Surveys
3824 
2765 
2252 
2097 
2497 

23.69
90,600



Spacing
550 
450 
450 
450 
450 

487.27
268,000



Pruning
204 
268 
160 
150 
196 

1,080.38
220,400



Fertilizing
1518 
1,718
1,618
1,416
1,416

346.41
525,850



Other stand tending activities
0 
0 
0 
0 
0 

0.00
0 




Totals hectares
6096 
5201 
4480 
4113 
4559 

181.24
1,104,850



Planning and prescriptions







77,400



Studies funding - SIA







171909 




Total dollars







1,354,159



3.5.2. Backlog Program Table

Quesnel TSA SH Summary


Backlog Program Table


For the 2002/03 Fiscal Year














Activities
Treatment Area Goals (ha)
 
Plan 2002/03



2002/
2003/
2004/
2005/
2006/

Unit Cost
Funding 
Priority

Legal Obligations 
2003
2004
2005
2006
2007

($/ha)
($)


Surveys
172 
207 
275 
300 
150 

20.00
3440 


Site preparation
150 
0 
0 
0 
0 

899.98
135000 


Planting
225 
250 
0 
0 
0 

533.33
120000 


Brushing
253 
375 
130 
30 
30 

518.57
131200 


Max. density spacing
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
800 
832 
405 
330 
180 

487.04
389,640


Seed purchase
300000 
0 
0 
0 
0 

0.40
120000 



Total legal obligations







509,640














Backlog Reforestation










Surveys
7000 
7000 
5000 
4800 
4800 

22.00
154000 


Site preparation
20 
20 
0 
0 
0 

899.91
18000 


Planting
135 
20 
20 
0 
0 

399.99
54000 


Brushing
300 
300 
300 
200 
200 

600.00
180000 



Totals hectares
7455 
7340 
5320 
5000 
5000 

54.46
406,000


Seed purchase
0 
0 
0 
0 
0 

0.00
0 


Prescriptions and planning dollars






25000 



Total backlog reforestation






431,000














Impeded areas










Surveys
2250 
2000 
2000 
2000 
2000 

20.00
45000 


Brushing
660 
550 
400 
300 
200 

480.30
317000 


Density spacing
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
2910 
2550 
2400 
2300 
2200 

124.40
362,000


Prescriptions and planning dollars






30000 



Total impeded areas







392,000














Site Restoration










Fill planting
0 
0 
0 
0 
0 

0.00
0 


Rehabilitation
0 
0 
0 
0 
0 

0.00
0 


Reforestation
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
0 
0 
0 
0 
0 

0.00
0


Seed purchase
0 
0 
0 
0 
0 

0.00
0 


Prescriptions and planning dollars






0 



Total site restoration 







0














Backlog Program Activities - Management Unit Total







Surveys
9422 
9207 
7275 
7100 
6950 

21.49
202440 


Site preparation
170 
20 
0 
0 
0 

899.95
153000 


Planting
360 
270 
20 
0 
0 

483.32
174000 


Brushing
1213 
1225 
830 
530 
430 

517.89
628200 


Density spacing
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
11165 
10722 
8125 
7630 
7380 

103.68
1157640 


Seed purchase
300000 
0 
0 
0 
0 

0.40
120000 


Prescriptions and planning 






55,000


Recommended studies







0 



Total backlog program






1,332,640


* Seed purchase includes seedlings purchase.  Units are number of seedlings, or specify.


3.5.3. Performance Measures Based on Activities Planned for 2002/2003

Quesnel TSA SH Summary

Performance Measures Based on Activities Planned for 2002/2003

Based on Type 2 Silviculture Strategy















Performance Measure
Tree
Nursery
Silv.
Site
Backlog 
Brush
Space
Prune
Fertilize
Support 
Totals



Improve-
Seedling
Survey
prep.
Plant




staff and




ment
Production







admin



Inputs












A
Planned treatment area (ha) in 2002/2003
360
0
4,371
170
360
1,213
550
204
1,518
8,746
















1.0
Timber Supply 












1.1
Potential volume/ha gain (m3/ha/yr)
0.41
0
0
0
2.9
0.41
0.25
0
0.40



1.2
Years the factor will apply
80
65
65
80
80
65
65
65
65



1.3
Pot. total merch. volume increment in 65 years (m3)
11,808
0
0
0
84,675
32,327
8,938
0
39,468

177,216















1.4
Est. yrs reduced to achieve management objectives 
 5-10
1-3
 5-10
0
5-20
5
 5-30
0
 5-10

















1.4
Est. area that will be reclassified as stocked (ha)


835







835

1.5
Est. area that will be declared as free growing (ha)


2,556







2,556















2.0
Wood Value












2.1
Percent improvement in total value at harvest 






5-15%
15-30%
1-5%




(Compared to no treatment)


























3.0
Employment












3.1
Estimated short term employment (person days/ha)
0.1
0.34
0.1
0.95
2
2.61
3.96
4.54
0.18
0.1


3.2
Estimated total employment (person days/year)
36
0
437
162
720
3,166
2,178
926
273
875


3.3
Estimated total full time equivalent positions (FTE)
0
0
2
1
4
18
12
5
2
5
49















4.1
Forest Health Enhancement (ha)










20















5.1
Habitat Supply












5.2
Planned area for specific wildlife forage or habitat maintenance in 2002/2003 (ha)







0

5.3
Est. area with secondary value provided to biodiversity (ha)









0

3.5.4. Studies Table

See section 8 Cariboo Region Special Studies Summary

3.5.5. Quesnel TSA Summary Table
Management Unit Name

Management Unit Summary Table

For the 2002/03 Fiscal Year














Treatment Area Goals (ha)
 
Plan 2002/03



2002/
2003/
2004/
2005/
2006/

Unit Cost
Funding 



2003
2004
2005
2006
2007

($/ha)
($)

Enhanced Forestry Program Field Activities
6,096
5,201
4,480
4,113
4,559

181
1,104,850


Planning, prescriptions and seedlings







249,309

Backlog Program Field Activities
11,165
0
0
0
0

104
1,157,640


Planning, prescriptions and seedlings







175,000


Totals 
17,261
5,201
4,480
4,113
4,559


2,686,799























Performance Measures









Potential total merchantable volume increment in 65 years 


177,216
m3



Estimated ha that will be reclassified as stocked 



835
ha



Estimated ha that will be declared as free growing 



2,556
ha



Estimated total full time equivalent positions generated



49
FTEs



Forest health enhancement area 




20
ha



Planned area for specific wildlife forage or habitat maintenance


0
ha



Estimated area with secondary value provided to biodiversity 


0
ha














4. Williams Lake TSA Sustainable Harvest Outline

4.1. Basic Data
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The Williams Lake Timber Supply Area is located in a roughly middle east-west band of the Cariboo Forest Region in the central interior of British Columbia.  The TSA’s climate varies from generally dry and cold in the west due to the rain shadow influence of the Coast Mountains, to milder and wetter where airflow rises due to the Quesnel Highland to the east, with a very dry and warm Fraser River valley between.  The area has a diverse range of ecosystems with extensive grassland areas and wetlands, and rolling topography intersected by major valleys.
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From the city of Williams Lake, the TSA stretches west past the communities of Alexis Creek and Anahim Lake to Tweedsmuir Provincial Park, and east beyond Horsefly and Likely to Wells-Gray Provincial Park.  The area also encompasses ten First Nations communities.  The three forest districts within the TSA—Chilcotin district (based in Alexis Creek), Williams Lake and Horsefly—cover 4.9 million ha, with approximately 69% as productive Crown forest.  Deductions to the productive forest land base, primarily due to problem forest types, bring the current harvesting landbase to 1.7 million ha, or 34% of the total landbase.  The Williams Lake TSA is commonly addressed in two portions—the main TSA and the more remote three western supply blocks.

Figure 3 provides a summary of major employment by sector, and Figure 4 shows the age class distribution for the Williams Lake TSA.
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The allowable annual cut has been affected for the last 20 years by outbreaks of mountain pine beetle and the need for beetle control and salvage harvesting.  The current AAC of 3,807,000 m3, set on January 1, 1996, is comprised of four components:

· Coniferous stands in the main TSA (2,500,000 m3), with at least 100,000 m3 annually from problem forest types

· The three western supply blocks (350,000 m3)

· [image: image8.wmf]Age Class Distribution of the Quesnel TSA Net Land Base 

(years)
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Problem forest types in Pulpwood Agreement #16 (107,000 m3)

· Stands damaged or killed by mountain pine beetle (850,000 m3)

The second Timber Supply Review (TSR2) is in progress and expected to be complete in 2002.

4.2. Issues

Table 4 lists 16 issues affecting timber supply from the perspectives of timber quality and quantity, forest health and habitat supply.  They are summarized from the TSR1 AAC rationale (Pedersen, 1996b) and the TSR2 data package (BC Ministry of Forests, 1999c) for the Williams Lake TSA, with additional input from MELP staff.
Table 4.  Sustainable harvest issues for the Williams Lake TSA.

Issue
Comments

Cariboo-Chilcotin Land Use Plan
The CCLUP was announced by government in October, 1994 and adopted by Cabinet as a Higher Level Plan with later amendment effective July 31, 1999.  Management prescriptions contained in the CCLUP strategy reports have been modified by the Integration Report and are considered key information sources in Forest Development Plan direction.  The TSR2 process relies on CCLUP information for the modeling of some prescriptions or constraints, which will affect long-term timber supply considerations in the RMP.

Landscape-level biodiversity
Seral stage distribution targets recommended in the Biodiversity Conservation Strategy will be used for achieving biodiversity objectives outlined in the CCLUP.

Stand-level biodiversity
Wildlife tree patches are planned to reduce impact on the productive forest area as much as possible.

Pulpwood Agreement #16 timber supply
107,000 m3/year was partitioned in TSR1 for PA #16.  These forest types will be segregated for TSR2.

Problem Forest Types
TSR1 included a partition of at least 100,000 m3/year from PFT’s.  The new “marginal forest types” classification consists of stands likely be harvested and subsequently contributing to TSA harvest levels.  Requires impact assessment regarding landscape biodiversity targets.

Mountain pine beetle salvage harvesting
New criteria for stands damaged or killed by mountain pine beetle are in use to address biodiversity objectives.  Recent increases in salvage requirements, however, may affect short-term harvest levels and longer-term timber supply.



Inventory audit
A 1998 inventory audit of the TSA showed that the inventory may overestimate mature volumes by 13% for all species groups.  Polygon volumes consistently overestimated in the SBS and IDF zones.  Volumes in other zones may be under-estimated.  TSR2 will include further review of the audit information and consideration of forest management practices.

Old Growth Site Index
Current research shows that site indices for stands older than 140 years are below actual productivity.  Until regional information is available, the provincial site index adjustments will be applied as a sensitivity analysis in TSR2.

Lignum Innovative Forest Practices Agreement
The IFPA gives Lignum the opportunity to test innovative forestry practices for increasing AAC and implementing successful practices in the TSA.

Anahim Round Table consensus document
Until the ART sub-regional plan is finalized, river buffers identified in the ART document may be modeled in a sensitivity analysis.

Goal 2 protected area candidates
The remaining .25% of the TSA for designation as protected areas may be used to determine potential impact on timber supply through a sensitivity analysis.

Visually sensitive areas
Partial retention was used as the Visual Quality Objective in TSR1, but anticipated tourism pressures may find this to have overestimated the timber supply, particularly in the eastern portion of the TSA.

Issue
Comments

Wildlife habitat
Western caribou habitat requirements reduce harvesting to 35% of area, but confirmation will depend on results of research underway on partial cuts to maintain terrestrial lichens.

Eastern caribou habitat is deferred from harvesting until 2008, pending the results of ongoing research on group selection systems to maintain arboreal lichens and the implementation of the caribou strategy.

Mule deer winter range strategy for harvesting in the IDF allows for no harvesting on some ranges with limited selection harvesting and extended rotations on others.

Grizzly bear, moose, furbearer, species at risk – implementation strategies for CCLUP requirements to manage for habitat for these species are being developed on an ongoing basis; for enhanced forestry activities, standards for maintaining habitat supply will include considerations for these species.

Riparian habitat
The inclusion of riparian reserves and management zones may reduce the productive forest land area with potential impact on the availability of mature volume for harvesting.

Green-up
The current minimum height requirement of 3 m to achieve green-up currently equates to an age of 17 – 22 years.  Spruce stands may not be achieving that prediction.  OGSI may calculate stands reaching 3 m in less time.  The effects on long-term timber availability will be included as a high priority study in the Sustainable Harvest strategic objective.

Community dependence
As shown on page 1 under Basic Data, approximately 1/3rd of total employment in the TSA relies on the forest industry.  Public input is most prominent on this socio-economic issue.  Future Timber Supply Reviews and AAC determinations will need to balance timber availability with community dependence and opportunities for mitigating projected falldowns with development of alternate economic bases.

4.3. Opportunities to Increase Timber Supply

The Stand Treatments Analysis report for the Williams Lake TSA (Timberline, 1999) outlines the methodology used in the timber supply analysis.  FSSIM 3.0, a forest-level simulation model, predicted the development of a forest over a 250-year planning horizon based on initial forest conditions, expected patterns of growth, harvesting and regeneration rules, and assumptions for non-timber resources.  A list of the analysis options with a brief description of each and its effect on timber supply is provided in Table 5 to demonstrate the breadth of scenarios tested and examined.

The Williams Lake TSA has undergone an additional Type 2 forest level analysis (Inland Timber Management, 2000) that assessed the impact of implementing various incremental silviculture scenarios.  Analysis of the effects of silviculture scenarios on sustainable harvest volume are summarized in Table 6.  The reports by Inland Timber Management and TISC provide the most reliable framework of technical information that is currently available.

Table 5.  Analysis options and their effect on timber supply for the Williams Lake TSA (Timberline, 1999)

Analysis Option
Description
Effect on Timber Supply

Base Case
The management assumptions, land base net downs, general growth and yield parameters and forest cover requirements from TSR1 were used, with some minor changes to the development of analysis units to better reflect anticipated TSR2.


The indicated current harvest level of 2,670,000 m3/year for the main TSA will decrease 30% by decade 5.  A long-term harvest level of 1,971,000 m3/year starting at decade 10 can be sustained through the remainder of the 250-year planning horizon.

Old Growth Site Index adjustments
OGSI adjustment equations, including SIBEC, were used for interior spruce and lodgepole pine to more accurately assess productivity of stands older than 140 years.
Long-term harvest gain of 22.6% for the main TSA and 8.1% for the 3 western supply blocks.

Reduced Time to Green-up
Green-up period for the IRM and visual constraint areas was reduced by 3 years to 13 and 12 years, respectively, to better reflect stand treatments such as brushing and fertilization that can reduce the time for stands to reach 3 m in height.
Not specifically reported but instead incorporated with other analysis options.

Reduced Regeneration Delay
Regeneration delay for all current and backlog NSR was reduced by 2 years and to 0 years.


Reducing regeneration delay for all current NSR improves the mid- and long-term gains by 2-5%.

Problem Forest Types
Inclusion of cedar-hemlock, balsam, wetbelt Douglas-fir, spruce and lodgepole pine PFTs, which are currently excluded from the forest land base due to low merchantability.
Only pine PFTs produced any significant effect to harvest levels.  Three levels of utilization (100%, 50% and 25%) produced significant gains in both the Main TSA and 3 western supply blocks, most notably in the 3 western supply blocks where pine PFTs are predominant.

Genetically Improved Planting Stock
Tree improvement gains of 12% volume increase at rotation were used by adjusting site index with two candidate groups reviewed, lodgepole pine included and excluded.
Produces a long-term volume gain of 11.4% above base case.

Alternative Spacing Intensities
Double and triple the current estimated area juvenile spaced per year.
Long-term benefit of 1.2% - 3.5%.

Reducing Lost Productive Area from Future Roads
Reduction of lost productive area by 1% and 2% for future roads.
Long-term harvest increases of 1-2% for both the main TSA and 3 western supply blocks.

Fertilization and Spacing
Volume of all eligible lodgepole pine managed stands was increased by 15 m3/ha at rotation to reflect gains from one fertilization treatment.
Long-term gain of 3.8% for the main TSA and no gain for the 3 western supply blocks.

Elimination of Backlog NSR
The base case scenario of 10 years to eliminate all backlog NSR (areas harvested before 1987) was reduced to 5 and 0 years.


Regenerating all backlog NSR in 5 years produces an 8% long-term gain for the main TSA and 2.5% mid-term gain for the 3 western supply blocks.

Commercial Thinning
One-pass volume recoveries of 50 m3/ha and 70 m3/ha for stands up to 20 years before the minimum harvest age were examined for the main TSA.  This scenario improves adjacency constraints and available harvest at the minimum harvest age.
Improved timber availability in short- and mid-term by up to 43%.

Combination Scenarios
Combination scenarios were examined, such as reductions in regeneration delay combined with reduced green-up age and later commercial thinning.
Some treatment combinations can be additive, such as juvenile spacing and fertilization, but combination treatment results need further investigation.

Table 6.  Effects of silviculture scenarios on timber supply by volume and percent increase (Inland Timber Management, 2000)

Silviculture Scenario
Volume Increase(m3/year)
% Increase

Plant with genetically improved stock
126,990
5.25

Rehabilitate repressed lodgepole pine
35,800
1.45

Reduce netdowns due to future roads
23,000
0.95

Reduce green-up timelines by five years
19,000
0.62

Fertilize to increase volume by 15m3/ha
8,800
0.33

Immediate elimination of backlog NSR
2,000
0.1

Eliminate backlog NSR within 5 years
< 2,000
< 0.1

Use alternate spacing densities
0
0

Table 7 provides all analysis results for the Williams Lake main TSA (excluding the three western supply blocks) and Table 8 covers similar analysis results specifically for the three western supply blocks.

Tables 9 and 10 are the treatment summary tables extracted from the Type 2 forest level analysis report (Inland Timber Management, 2000) for the main TSA and the three western supply blocks, respectively.

Table 7.  All analysis results, Williams Lake main TSA (Timberline, 1999).


SHORT TERM
MID TERM
LONG TERM


Decade1
Decade2
Decade3
Decade 4
Decades 5-9
Decade 10+

Scenario
Harvest (000’s m3/ha)
Change from base case
Harvest (000’s m3/ha)
Change from base case
Harvest (000’s m3/ha)
Change from base case
Harvest (000’s m3/ha)
Change from base case
Harvest (000’s m3/ha)
Change from base case
Harvest (000’s m3/ha)
Change from base case

Base Case
2670
n/a
2399
n/a
2155
n/a
1936
n/a
1861
n/a
1971
n/a

OGSI Adjustments
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1861
0.0%
2416
22.6%

Reduced Time to Regenerate Backlog NSR
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1861
0.0%
2011
2.0%

Reduced Regen Delay Reduced by 2 yrs
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1891
1.6%
2011
2.0%

Reduced Regen Delay Reduced to 0
2670
0.0%
2399
0.0%
2155
0.0%
1946
0.5%
1946
4.6%
2066
4.8%

Utilization of Cedar PFTs
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1861
0.0%
1971
0.0%

Utilization of 25 % of Balsam PFTs
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1886
1.3%
1986
0.8%

Utilization of 50 % of Balsam PFTs
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1901
2.1%
1986
0.8%

Utilization of 100 % of Balsam PFTs
2670
0.0%
2399
0.0%
2155
0.0%
1946
0.5%
1946
4.6%
2001
1.5%

Utilization of 100% of Douglas fir PFTs
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1861
0.0%
1971
0.0%

Utilization of 25 % of Spruce PFTs
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1871
0.5%
1976
0.3%

Utilization of 50 % of Spruce PFTs
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1876
0.8%
1981
0.5%

Utilization of 100 % of Spruce PFTs
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1891
1.6%
1986
0.8%

Utilization of 25 % of Lodgepole pine PFTs
2670
0.0%
2399
0.0%
2155
0.0%
1996
3.1%
1996
7.3%
1926
-2.3%

Utilization of 50 % of Lodgepole pine PFTs
2670
0.0%
2399
0.0%
2155
0.0%
2151
11.1%
2151
15.6%
1971
0.0%

Utilization of 100 % of Lodgepole pine PFTs
2670
0.0%
2451
2.2%
2451
13.7%
2451
26.6%
2451
31.7%
2011
2.0%

Alternative Spacing Intensities  6000 ha/yr
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1861
0.0%
1996
1.3%

Alternative Spacing Intensities  12000 ha/yr
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1861
0.0%
2011
2.0%

Alternative Spacing Intensities 18000 ha/yr
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1861
0.0%
2041
3.6%

Commercial Thinning  50 m3/ha 1000 ha/yr + Reduced ages
2670
0.0%
2670
11.3%
2670
23.9%
2399
23.9%
1980
6.4%
1995 (14+)
1.2%

Commercial Thinning  50 m3/ha 2400 ha/yr + Reduced ages
2670
0.0%
2670
11.3%
2670
23.9%
2670
37.9%
2670
43.5%
1971 (14+)
0.0%

Commercial Thinning 70 m3/ha 1000 ha/yr + Reduced ages
2670
0.0%
2670
11.3%
2670
23.9%
2399
23.9%
1971
5.9%
1971 (14+)
0.0%

Commercial Thinning  70 m3/ha 2400 ha/yr + Reduced ages
2670
0.0%
2670
11.3%
2670
23.9%
2670
37.9%
2670
43.5%
1971 (12+)
0.0%

Commercial Thinning 70 m3/ha 1000 ha/yr + No regen delay
2670
0.0%
2670
11.3%
2670
23.9%
2399
23.9%
2066
11.0%
2066
4.8%

Road Reductions  (reduced by 1%)
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1861
0.0%
1996
1.3%

Road Reductions  (reduced by 2%)
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1861
0.0%
2011
2.0%

Fertilization of Managed Stands
2670
0.0%
2399
0.0%
2155
0.0%
1936
0.0%
1866
0.3%
2046
3.8%

Reduction in Minimum Harvest Ages
2670
0.0%
2399
0.0%
2155
0.0%
1951
0.8%
1951
4.8%
2066
4.8%

Genetically Improved Stock
2670
0.0%
2399
0.0%
2155
0.0%
1951
0.8%
1951
4.8%
2195
11.4%

Table 8.  All analysis results, three western supply blocks, Williams Lake TSA (Timberline, 1999)


SHORT TERM
MID TERM
LONG TERM


Decade1
Decade2
Decade3
Decade 4
Decades 5-9
Decade 10+

Scenario
Harvest (000’s m3/ha)
Change from base case
Harvest (000’s m3/ha)
Change from base case
Harvest (000’s m3/ha)
Change from base case
Harvest (000’s m3/ha)
Change from base case
Harvest (000’s m3/ha)
Change from base case
Harvest (000’s m3/ha)
Change from base case

Base Case
425
n/a
381
n/a
341
n/a
315
n/a
315
n/a
297
n/a

OGSI Adjustments
425
0.0%
381
0.0%
341
0.0%
315
0.0%
315
0.0%
321
8.1%

Reduced Time to Regenerate Backlog NSR
425
0.0%
381
0.0%
341
0.0%
323
2.5%
323
2.5%
302
1.7%

Reduced Regen Delay Reduced by 2 yrs
425
0.0%
381
0.0%
341
0.0%
320
1.6%
320
1.6%
300
1.0%

Reduced Regen Delay Reduced to 0
425
0.0%
381
0.0%
341
0.0%
332
5.4%
332
5.4%
308
3.7%

Utilization of 25 % of Cedar PFTs
425
0.0%
381
0.0%
341
0.0%
317
0.6%
317
0.6%
299
0.7%

Utilization of 50 % of Cedar PFTs
425
0.0%
381
0.0%
341
0.0%
319
1.3%
319
1.3%
300
1.0%

Utilization of 100 % of Cedar PFTs
425
0.0%
381
0.0%
341
0.0%
323
2.5%
323
2.5%
303
2.0%

Utilization of 100 % of Balsam PFTs
425
0.0%
381
0.0%
341
0.0%
318
1.0%
318
1.0%
299
0.7%

Utilization of 25 % of Douglas fir PFTs
425
0.0%
381
0.0%
341
0.0%
317
0.6%
317
0.6%
298
0.3%

Utilization of 50 % of Douglas fir PFTs
425
0.0%
381
0.0%
341
0.0%
320
1.6%
320
1.6%
299
0.7%

Utilization of 100 % of Douglas fir PFTs
425
0.0%
381
0.0%
341
0.0%
325
3.2%
325
3.2%
303
2.0%

Utilization of 25 % of Spruce PFTs
425
0.0%
381
0.0%
341
0.0%
322
2.2%
322
2.2%
303
2.0%

Utilization of 50 % of Spruce PFTs
425
0.0%
381
0.0%
341
0.0%
328
4.1%
328
4.1%
304
2.4%

Utilization of 100 % of Spruce PFTs
425
0.0%
381
0.0%
342
0.2%
342
8.6%
342
8.6%
305
2.7%

Utilization of 25 % of Lodgepole pine PFTs
425
0.0%
428
12.3%
428
25.5%
428
35.9%
428
35.9%
321
8.1%

Utilization of 50 % of Lodgepole pine PFTs
540
27.1%
484
27.0%
434
27.3%
389
23.5%
367
16.5%
367
23.6%

Utilization of 100 % of Lodgepole pine PFTs
766
80.2%
687
80.3%
617
80.9%
554
75.9%
497
57.8%
452
52.2%

Spacing 100 % of Eligible stands
425
0.0%
381
0.0%
341
0.0%
315
0.0%
315
0.0%
298
0.3%

Road Reductions  (reduced by 1%)
425
0.0%
381
0.0%
341
0.0%
315
0.0%
315
0.0%
300
1.0%

Road Reductions  (reduced by 2%)
425
0.0%
381
0.0%
341
0.0%
315
0.0%
315
0.0%
301
1.3%

Table 9.  Treatment summary table for the Williams Lake main TSA (Inland Timber Management, 2000)

MAIN TSA
Timber Supply Impacts
Impacts to Other Land Uses?




Regime
Objective
Target Stand Description
Response Timeframe
Vol. Increase

(000’s m3\yr)
% Vol. In-crease
OG
Wild-life
Visuals
Estimated Treatment Area
Estimated Cost/ha
Estimated

Jobs (person- days/ha)

OGSI Adjustment
Accurately define site productivity
Pli, Sx >140

ICH,ESSF, MS,SBS
Short - Mid Long
321
13.3
Y
N
N
n/a



SIBEC Adjustment
Accurately define site productivity 
All sites:

assumed site series 1.
Short - Mid Long
641
26.5
Y
N
N
n/a



Pli Rehabilitation
Increase THLB, increase site productivity
Repressed Pli

SI <7
Mid - Long
35
1.45
N
N
N
10,000 ha

(available area)*
1250
5

Fertilization
Increase site productivity,

reduce rotation
Pli, SI >18
Mid - Long
8.8
0.33
N
N
Y
1200 ha/yr
295
1

Plant Genetically Improved Stock
Reduce rotation length, reduce green-up age
All planted sites

12% volume gain
Mid - Long
127
5.25



2000 ha/yr
40
n/a

Greenup Age Reduction
alleviate adjacency,

reduce rotation
all managed stands, reduce by 5 yrs.
Short - Mid
19
0.62
Y
N
Y
n/a

n/a

Decrease Future Roads
Increase THLB

Short
23
0.95
N
N
N
reduce area by 2%

n/a

Backlog NSR
Alleviate adjacency, increase productivity
all backlog NSR sites
Mid- Long
2
0.10
N
N
N
1000 ha/yr
1000
1.5

Juvenile Spacing
Increase productivity, prep for CT/PC
% of AU as per Base Case 12-1800 sph
Mid - Long
0
0
N
N
N
6000 ha/yr
550
4.5

Partial Cutting/ Commercial Thin.
Alleviate adjacency,

biodiversity issues and habitat supply
various 


Short - Mid -Long
Not Tested
Not Tested
Y
Y
Y
further assessment required

2.5

Table 10.  Treatment summary table for the Williams Lake TSA three western supply blocks (Inland Timber Management, 2000)

THREE WESTERN SUPPLY BLOCKS
Timber Supply Impacts
Impacts to Other Land Uses?




Regime
Objective
Target Stand Description
Response Timeframe


Vol. Increase

(000’s m3\yr)
% Vol In-crease
OG
Wild-life
Visuals
Estimated Treatment Area
Estimated Cost/ha
Estimated

Jobs (person- days/ha)

OGSI Adjustment
Accurately define site productivity
Pli, Sx >140

ICH,ESSF, MS,SBS
Short - Mid Long
170
31
Y
N
N
n/a



SIBEC Adjustment
Accurately define Site productivity
All sites:

assumed site series 1.
Short - Mid Long
309
56
Y
N
N
n/a



Pli Rehab
Increase THLB, increase site productivity
Repressed Pli

SI <7
Mid - Long
137
2.5
N
N
N
20,000

(available area)*
1250
5

Greenup Age Reduction
alleviate adjacency,

reduce rotation
all managed stands, reduce by 5 yrs
Short - Mid
3
0.55
Y
N
Y
n/a
n/a
n/a

Decrease Future Roads
Increase THLB

Short
7.2
1.3
N
N
N
n/a
n/a
n/a

Juvenile Spacing
Increase productivity, 
% of AU, as per base case,  target 1200 - 1800 sph.
Mid-Long
0
0
N
N
N
2000 

(available area)*
600
4.5

* Although this area is silviculturally suitable for treatment, economic feasibility to complete this level of treatment in the three western supply blocks may be limited.

4.4. Opportunities to Increase Timber Quality

Pruning is well documented as a treatment to improve timber quality (BC Ministry of Forests, date unknown; Barber, 1997).  Other technical sources include the Technical Background Information, Timber Enhancement Strategy report, prepared by the Cariboo Lumber Manufacturers’ Association (1997), which summarizes technical information on silviculture treatment benefits.  The report lists pruning of young stands as a means to improve stem quality and log value at harvest.  Stands most eligible for pruning have a high site index, developed access and close proximity to manufacturing facilities.

Operational pruning in the Williams Lake TSA to date, however, has raised concerns due to questionable cost-effectiveness and measured decreases in height growth when live branches are pruned.  Consequently, pruning is expected to remain a low priority treatment for the TSA for some time.

4.5. Williams Lake TSA Sustainable Harvest Data

4.5.1. Enhanced Forestry Table

Williams Lake TSA Summary


Enhanced Forestry Table


For the 2002/03 Fiscal Year


























Activities
Treatment Area Goals (ha)
 
Plan 2002/03



2002/
2003/
2004/
2005/
2006/

Unit Cost
Funding 
Priority

Stand Tending
2003
2004
2005
2006
2007

($/ha)
($)


Surveys
4400 
3395 
2890 
2385 
2380 

31.68
139400 


Spacing
2468 
2547 
2727 
2717 
2949 

484.64
1196100 


Pruning
0 
0 
0 
0 
0 

0.00
0 


Fertilizing
300 
300 
300 
300 
300 

424.99
127500 


Other 
70 
70 
70 
70 
70 

571.36
40000 



Totals hectares
7238 
6312 
5987 
5472 
5699 

207.65
1,503,000


Planning and prescriptions 







116800 



Total dollars







1,619,800














Forest Health Enhancement










Spacing
0 
0 
0 
0 
0 

0.00
0 


Pruning
0 
0 
0 
0 
0 

0.00
0 


Other treatments
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
0 
0 
0 
0 
0 

0.00
0


























Habitat Supply and Biodiversity Enhancement








Riparian treatments
20 
20 
20 
20 
20 

499.75
10000 


Non-riparian treatments
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
20 
20 
20 
20 
20 

499.45
10,000


























Domestic Range










Treatments
0 
0 
0 
0 
0 

0.00
0 














Enhanced Forestry Activities - Management Unit Total







Surveys
4400 
3395 
2890 
2385 
2380 

31.68
139,400


Spacing
2468 
2547 
2727 
2717 
2949 

484.64
1,196,100


Pruning
0 
0 
0 
0 
0 

0.00
0


Fertilizing
300 
300
300
300
300

424.99
127,500


Other stand tending activities
90 
90 
90 
90 
90 

555.22
50000 



Totals hectares
7258 
6242 
5917 
5402 
5629 

208.46
1,513,000


Planning and prescriptions







116,800


SIA, TESC and West Fraser Root Rot Studies







291,753

 



Total dollars







1,921,553


4.5.2. Backlog Program Table


Williams Lake TSA Summary



Backlog Program Table



For the 2002/03 Fiscal Year
















Activities
Treatment Area Goals (ha)
 
Plan 2002/03




2002/
2003/
2004/
2005/
2006/

Unit Cost
Funding 
Priority


Legal Obligations 
2003
2004
2005
2006
2007

($/ha)
($)



Surveys
10500 
3000 
1600 
800 
800 

24.29
255000 



Site preparation
20 
0 
0 
0 
0 

499.78
10000 



Planting
140 
10 
0 
0 
0 

634.25
88800 



Brushing
250 
10 
0 
0 
0 

487.99
122000 



Max. density spacing
150 
50 
50 
50 
50 

533.31
80000 




Totals hectares
11060 
3070 
1650 
850 
850 

50.25
555,800



Seed purchase
84000 
12000 
0 
0 
0 

0.28
23520 




Total legal obligations







579,320



Backlog Reforestation











Surveys
5019 
3970 
4119 
4099 
4079 

28.83
144700 



Site preparation
40 
20 
5 
0 
0 

499.90
20000 



Planting
414 
450 
320 
90 
90 

733.52
303533 



Brushing
1292 
1019 
694 
693 
693 

634.38
819500 




Totals hectares
6765 
5459 
5138 
4882 
4862 

190.36
1,287,733



Seed purchase
497010 
148000 
46000 
0 
0 

0.26
127747 



Prescriptions and planning dollars






50400 




Total backlog reforestation






1,465,880



Impeded areas











Surveys
1765 
1965 
1800 
1800 
1800 

31.16
55000 



Brushing
795 
655 
630 
630 
630 

505.03
401500 



Density spacing
270 
270 
170 
170 
70 

599.98
162000 




Totals hectares
2830 
2890 
2600 
2600 
2500 

218.55
618,500



Prescriptions and planning dollars






57300 




Total impeded areas







675,800



Site Restoration











Fill planting
25 
25 
0 
0 
0 

399.82
10000 



Rehabilitation
180 
230 
180 
180 
180 

1,066.63
192000 



Reforestation
70 
70 
70 
70 
70 

539.93
37800 




Totals hectares
275 
325 
250 
250 
250 

871.92
239,800



Seed purchase
104000 
92000 
72000 
72000 
72000 

0.30
31520 



Prescriptions and planning dollars






27800 




Total site restoration 







299,120



Backlog Program Activities - Management Unit Total








Surveys
17284 
8935 
7519 
6699 
6679 

26.31
454700 



Site preparation
240 
250 
185 
180 
180 

924.91
222000 



Planting
649 
555 
390 
160 
160 

678.35
440133 



Brushing
2337 
1684 
1324 
1323 
1323 

574.71
1343000 



Density spacing
420 
320 
220 
220 
120 

576.17
242000 




Totals hectares
20930 
11744 
9638 
8582 
8462 

129.09
2701833 



Seed purchase
685010 
252000 
118000 
72000 
72000 

0.27
182787 



Prescriptions and planning 






135,500



Recommended studies







0 




Total backlog program






3,020,120



* Seed purchase includes seedlings purchase.  Units are number of seedlings, or specify.


4.5.3. Performance Measures Based on Activities Planned for 2002/2003

Williams Lake TSA Summary

Performance Measures Based on Activities Planned for 2002/2003

Based on  Type 2 Silviculture Strategy















Performance Measure
Tree
Nursery
Silv.
Site
Backlog 
Brush
Space
Prune
Fertilize
Support 
Totals



Improve-
Seedling
Survey
prep.
Plant




Staff and




ment
Production







Admin



Inputs












A
Planned treatment area (ha) in 2002/2003
649
0
7,156
240
649
2,337
2,888
0
300
14,308
















1.0
Timber Supply 












1.1
Potential volume/ha gain (m3/ha/yr)
0.41
0
0
0
2.9
0.41
0.25
0
0.40



1.2
Years the factor will apply
80
65
65
80
80
65
65
65
65



1.3
Pot. total merch. volume increment in 65 years (m3)
21,282
0
0
0
152,605
62,276
46,930
0
7,800

290,893















1.4
Est. yrs reduced to achieve management objectives 
 5-10
1-3
 5-10
0
5-20
5
 5-30
0
 5-10

















1.4
Est. area that will be reclassified as stocked (ha)


1,671







1,671

1.5
Est. area that will be declared as free growing (ha)


2,571







2,571















2.0
Wood Value












2.1
Percent improvement in total value at harvest 






5-15%
15-30%
1-5%




(Compared to no treatment)


























3.0
Employment












3.1
Estimated short term employment (person days/ha)
0.1
0.34
0.1
0.95
2
2.61
3.96
4.54
0.18
0.1


3.2
Estimated total employment (person days/year)
65
0
716
228
1,298
6,099
11,437
0
54
1,431


3.3
Estimated total full time equivalent positions (FTE)
0
0
4
1
7
34
64
0
0
8
118















4.1
Forest Health Enhancement (ha)










0















5.1
Habitat Supply












5.2
Planned area for specific wildlife forage or habitat maintenance in 2002/2003 (ha)







20

5.3
Est. area with secondary value provided to biodiversity (ha)









0















4.5.4. Studies Table

See section 8 Cariboo Region Special Studies Summary

4.5.5. Williams Lake TSA Summary Table

Williams Lake TSA Summary

Management Unit Summary Table

For the 2002/03 Fiscal Year














Treatment Area Goals (ha)
 
Plan 2002/03



2002/
2003/
2004/
2005/
2006/

Unit Cost
Funding 



2003
2004
2005
2006
2007

($/ha)
($)

Enhanced Forestry Program Field Activities
7,258
6,242
5,917
5,402
5,629

208
1,513,000


Planning, prescriptions and seedlings







408,553

Backlog Program Field Activities
20,930
0
0
0
0

129
2,701,833


Planning, prescriptions and seedlings







318,287


Totals 
28,188
6,242
5,917
5,402
5,629


4,941,673























Performance Measures









Potential total merchantable volume increment in 65 years 


290,893
m3



Estimated ha that will be reclassified as stocked 



1,671
ha



Estimated ha that will be declared as free growing 



2,571
ha



Estimated total full time equivalent positions generated



118
FTEs



Forest health enhancement area 




0
ha



Planned area for specific wildlife forage or habitat maintenance


20
ha



Estimated area with secondary value provided to biodiversity 


0
ha














5. 100 Mile House TSA Sustainable Harvest Outline

5.1. Basic Data
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The 100 Mile House Timber Supply Area is the most southern of the three TSAs in the Cariboo Forest Region, located in the central interior of British Columbia.  The area occupies a section of the Fraser Basin and Interior Plateau between the Fraser River and Quesnel Highland to the east (BC Ministry of Forests, no date).  The TSA’s climate is dry and cold in the west due to the rain shadow influence of the Coast Mountains, and milder and wetter where airflow rises to the east, with a very dry and warm Fraser River valley bisecting the TSA.  Extensive grassland and wetland areas and rolling topography are other key features of the area.

The predominant community in the 100 Mile House Timber Supply Area is the regional municipality of 100 Mile House, with the village of Clinton located in the south end of the TSA. The TSA extends east and west of these central communities located on Highway 97.  Wells-Gray Provincial Park forms the TSA’s eastern boundary; the western boundary is the Fraser River.  There are two First Nations Bands and one association which reside primarily in the TSA, the Canim Lake and High Bar Bands.  Another eight bands have territorial claims to the area.  The TSA covers 1.2 million ha with approximately 77% as productive Crown forest (BC Ministry of Forests, date unknown).  Deductions to the productive forest landbase reduce the current harvesting landbase to 718,429 ha, or 59% of the total landbase. 

Figure 5 provides a summary of major employment by sector, and Figure 6 shows the age class distribution for the 100 Mile House TSA.
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The allowable annual cut has been affected for the last 20 years by outbreaks of mountain pine beetle and the need for beetle control and salvage harvesting.  The current AAC of 1,362,000 m3, set in 1995, is comprised of four components:

· TSA clearcut

· Drybelt Douglas-fir selection harvesting

· [image: image12.wmf]Age Class Distribution of the 100 Mile TSA
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Mule Deer Winter Range (MDWR) selection harvesting

· Pulpwood Agreement #16 (PA16)

The second Timber Supply Review (TSR2) is in the process of being compiled in the 100 Mile House TSA. The harvest schedule used by Timberline (1998b) for the Stand Treatments Analysis initially examined various timber harvest flow alternatives.  An “even flow” schedule was selected to provide the optimal supply of timber over the long term.  The total annual harvest levels incorporate an even flow clearcut portion of 1,291,000 m3 and a Pulpwood Agreement 16 cut of 112,000 m3 annually for the entire 250-year planning horizon.  The fluctuating contribution of selection harvest from drybelt Douglas-fir and mule deer winter ranges contributes to a projected total annual harvest of approximately 1.6 million m3.
5.2. Issues

Table 11 lists 15 issues affecting timber supply from the perspectives of timber quality and quantity, forest health and habitat supply.  They are summarized from the TSR1 AAC rationale (Pedersen, 1996c) and TSR2 data package for the 100 Mile TSA, with additional input from MELP staff.

Table 11.  Sustainable harvest issues for the 100 Mile House TSA

Issue
Comments

Cariboo-Chilcotin Land Use Plan
The CCLUP was announced by government in October, 1994 and adopted by Cabinet as a Higher Level Plan with later amendment effective July 31, 1999.  Management prescriptions contained in the CCLUP strategy reports have been modified by the Integration Report and are considered key information sources in Forest Development Plan direction.  The TSR2 process relies on CCLUP information for the modeling of some prescriptions or constraints, which will affect long-term timber supply considerations in the RMP.

Landscape-level biodiversity
Seral stage distribution targets recommended in the Biodiversity Conservation Strategy will be used for achieving biodiversity objectives outlined in the CCLUP.

Stand-level biodiversity
Wildlife tree patches are planned to reduce impact on the productive forest area as much as possible.

Pulpwood Agreement #16 timber supply
112,000m3/year was partitioned in TSR1 for PA #16.  These forest types will be segregated for TSR2.

Salvage harvesting for mountain pine beetle and winter 1998/99 ice damage.
New criteria for stands damaged or killed by mountain pine beetle are in use to address biodiversity objectives.  Recent increases in salvage requirements, however, may affect short-term harvest levels and longer-term timber supply.

Inventory audit
Updated inventory needed (Vegetation Resources Inventory)

Old Growth Site Index
Current research shows that site indices for stands older than 140 years are below actual productivity.  Until regional information is available, the provincial site index adjustments will be applied as a sensitivity analysis in TSR2.

Lignum Innovative Forest Practices Agreement
The IFPA gives Lignum the opportunity to test innovative forestry practices for increasing AAC and implementing successful practices in the TSA.

Goal 2 protected area candidates
Included in TSR2.

Sub-Regional Planning
SRP will refine CCLUP constraints in the TSA, including visually sensitive areas, tourism visuals, wildlife habitat areas, back country recreation and access criteria

Visually sensitive areas
Partial retention was used as the Visual Quality Objective in TSR1, but anticipated tourism pressures may find this to have overestimated the timber supply, particularly in the eastern portion of the TSA.

Wildlife habitat
Mule deer winter range strategy for harvesting in the IDF allows for no harvesting on some ranges with limited selection harvesting and extended rotations on others.

Grizzly bear, moose, furbearer, species at risk – implementation strategies for CCLUP requirements to manage for habitat for these species are being developed on an ongoing basis; for enhanced forestry activities, standards for maintaining habitat supply will include considerations for these species.

Issue
Comments

Riparian habitat
The inclusion of riparian reserves and management zones reduces the productive forest land area with potential impact on the availability of mature volume for harvesting.

Green-up
Under discussion and will be refined.  Patch size is a related issue.

Community dependence
As shown on page 1 under Basic Data, approximately 1/3rd of total employment in the TSA relies on the forest industry.  Public input is most prominent on this socio-economic issue.  Future Timber Supply Reviews and AAC determinations will need to balance timber availability with community dependence and opportunities for mitigating projected falldowns with development of alternate economic bases.

5.3. Opportunities to Increase Timber Supply

The Stand Treatments Analysis report for the 100 Mile House TSA (Timberline, 1998b) outlines the methodology used in the timber supply analysis.  FSSIM 3.0, a forest-level simulation model, predicted the development of a forest over a 250-year planning horizon based on initial forest conditions, expected patterns of growth, harvesting and regeneration rules, and assumptions for non-timber resources.  A list of the analysis options with a brief description of each and its effect on timber supply follows in Table 12 to demonstrate the breadth of scenarios tested and examined.

Table 12.  Summary of stand treatment analysis options and their effect on timber supply in the 100 Mile House TSA (Timberline, 1998b)

Analysis Option
Description
Effect on Timber Supply

Base Case
The management assumptions, land base netdowns, general growth and yield parameters and forest cover requirements from TSR1 were used, with some minor changes to the development of analysis units to better reflect anticipated TSR2.


The base case even-flow harvest rate of 1,291,000 for the TSA clearcut is 3% above the current AAC of 1,250,000 m3/year.  The TSA clearcut and PA16 harvest levels are stable over time.  Some fluctuations exist in selection harvest levels due to the current age class distribution for forests on those areas and the history of past harvesting.  The average annual harvest from the TSA component (clearcut, Fdi-selection & MDWR selection) is 1,443,100 m3/year (net of Non Recoverable Losses) which is 15% higher than the current AAC.

Old Growth Site Index adjustments
OGSI adjustment equations, including SIBEC, were used for interior spruce and lodgepole pine to more accurately assess productivity of stands older than 140 years.


The maximum gain is slightly less than 5% over base case.  PA16 and selection areas were not adjusted.  The OGSI adjustment on Managed Stand Yield Tables reduces the impact of the critical period 130-150 years into the future because there is more merchantable volume at that time.

Reduced Time to Green-up
Green-up period for the IRM and visual constraint areas was reduced by 3 years, to better reflect stand treatments such as brushing and fertilization that can reduce the time for stands to reach 3 m in height.
The increase over the Base Case + OGSI harvest rate in this scenario is negligible.

Reduced Regeneration Delay
The expected time for stands to become established was reduced by two years.
Decreasing regeneration delay by two years results in an increase in the annual harvest rate of approximately 2%.

Analysis Option
Description
Effect on Timber Supply

Genetically Improved Planting Stock
Tree improvement gains of 12% volume increase at rotation were used by adjusting site index with two candidate groups reviewed, lodgepole pine included and excluded.


Inclusion of pine increases periodic harvest by 12%.  However, results may be too optimistic because of the assumption that all future pine stands will be regenerated by planting, compared with only 10% in base case.  If genetic gains are applied only to Douglas–fir and spruce stands, the gain is 3%.

Alternative Spacing Densities
Pine and spruce densities were increased to 3600 and Douglas-fir to 3000 stems/hectare.  Pine and spruce were decreased to 1200 and Douglas-fir to 1000 stems/ha.
Increased densities reduce harvest rate by 1%.  Decreased densities reduce harvest rate by 3%.



Fertilization and Spacing
Volume of all eligible lodgepole pine managed stands was increased by 15 m3/ha at rotation to reflect gains from one fertilization treatment.


Impact of fertilizing only good site pine is minimal, <0.5%.  Fertilizing good and medium site pine increases annual harvest rate by 3%, and the average gain in volume by 5% over Base Case + OGSI scenario.  

The majority of annual harvest adjustments related to the various treatments were associated with the TSA clearcut portion of the landbase.

5.4. Opportunities to Increase Timber Quality

Pruning is well documented as a treatment to improve timber quality (BC Ministry of Forests, date unknown; Barber, 1997).  Other technical sources include the Technical Background Information, Timber Enhancement Strategy report, prepared by the Cariboo Lumber Manufacturers’ Association (1997), which summarizes technical information on silviculture treatment benefits.  The report lists pruning of young stands as a means to improve stem quality and log value at harvest.  Stands most eligible for pruning have a high site index, developed access and close proximity to manufacturing facilities.

Growth rates expected in various ecosystems within the 100 Mile TSA indicate that pruning is only viable in the more productive subzones.  Operational pruning in the 100 Mile House TSA has not been conducted to date.  Pruning is expected to remain a low priority treatment in the TSA for some time.

5.5. 100 Mile House TSA Sustainable Harvest Data

5.5.1. Enhanced Forestry Table

100 Mile House TSA Summary


Enhanced Forestry Table


For the 2002/03 Fiscal Year


























Activities
Treatment Area Goals (ha)
 
Plan 2002/03



2002/
2003/
2004/
2005/
2006/

Unit Cost
Funding 
Priority

Stand Tending
2003
2004
2005
2006
2007

($/ha)
($)


Surveys
400 
400 
400 
400 
400 

28.00
11200 


Spacing
645 
650 
650 
650 
650 

558.14
360000 


Pruning
0 
0 
0 
0 
0 

0.00
0 


Fertilizing
0 
0 
0 
0 
0 

106.25
0 


Other 
50 
50 
50 
50 
50 

499.97
25000 



Totals hectares
1095 
1100 
1100 
1100 
1100 

361.82
396,200


Planning and prescriptions 







36000 



Total dollars







432,200














Forest Health Enhancement










Spacing
65 
65 
65 
65 
65 

569.21
37000 


Pruning
0 
0 
0 
0 
0 

0.00
0 


Other treatments
10 
0 
0 
0 
0 

5,998.20
60000 



Totals hectares
75 
65 
65 
65 
65 

1,293.18
97,000


























Habitat Supply and Biodiversity Enhancement








Riparian treatments
10 
10 
10 
10 
10 

599.82
6000 


Non-riparian treatments
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
10 
10 
10 
10 
10 

599.58
6,000


























Domestic Range










Treatments
0 
0 
0 
0 
0 

0.00
0 














Enhanced Forestry Activities - Management Unit Total







Surveys
400 
400 
400 
400 
400 

28.00
11,200


Spacing
710 
715 
715 
715 
715 

559.15
397,000


Pruning
0 
0 
0 
0 
0 

0.00
0


Fertilizing
0 
0
0
0
0

106.25
0


Other stand tending activities
70 
60 
60 
60 
60 

1,299.68
91000 



Totals hectares
1180 
1115 
1115 
1115 
1115 

423.04
499,200


Planning and prescriptions







36,000


Studies funding







115150 



Total dollars







650,350


5.5.2. Backlog Program Table


100 Mile House TSA Summary



Backlog Program Table



For the 2002/03 Fiscal Year
















Activities
Treatment Area Goals (ha)
 
Plan 2002/03




2002/
2003/
2004/
2005/
2006/

Unit Cost
Funding 
Priority


Legal Obligations 
2003
2004
2005
2006
2007

($/ha)
($)



Surveys
4221 
4057 
2202 
2043 
2000 

27.95
118000 



Site preparation
20 
20 
20 
10 
10 

649.94
13000 



Planting
70 
70 
70 
30 
30 

479.99
33600 



Brushing
534 
200 
238 
200 
200 

314.72
168000 



Max. density spacing
35 
0 
0 
0 
0 

0.00
0 




Totals hectares
4880 
4347 
2531 
2283 
2240 

68.15
332,600



Seed purchase
73000 
73000 
73000 
73000 
73000 

0.26
18940 




Total legal obligations







351,540



Backlog Reforestation











Surveys
6162 
4313 
4907 
5553 
4200 

20.45
126000 



Site preparation
163 
60 
70 
70 
70 

107.69
17500 



Planting
298 
157 
102 
102 
102 

194.50
58000 



Brushing
963 
499 
388 
423 
388 

226.38
218000 




Totals hectares
7586 
5029 
5467 
6148 
4760 

55.30
419,500



Seed purchase
118400 
118400 
120400 
120400 
120400 

0.25
30120 



Prescriptions and planning dollars






97700 




Total backlog reforestation






547,320



Impeded areas











Surveys
11283 
5432 
3727 
1764 
0 

0.00
0 



Brushing
2523 
336 
401 
147 
110 

22.30
56250 



Density spacing
5765 
673 
102 
20 
20 

2.08
12000 




Totals hectares
19571 
6441 
4230 
1931 
130 

3.49
68,250



Prescriptions and planning dollars






33000 




Total impeded areas







101,250



Site Restoration











Fill planting
0 
0 
0 
0 
0 

0.00
0 



Rehabilitation
10 
10 
10 
10 
10 

2,499.25
25000 



Reforestation
10 
10 
10 
10 
10 

539.84
5400 




Totals hectares
20 
20 
20 
20 
20 

1,519.24
30,400



Seed purchase
12000 
12000 
12000 
12000 
12000 

0.28
3360 



Prescriptions and planning dollars






4000 




Total site restoration 







37,760



Backlog Program Activities - Management Unit Total








Surveys
21666 
13801 
10836 
9360 
6200 

11.26
244000 



Site preparation
193 
90 
100 
90 
90 

288.30
55500 



Planting
378 
237 
182 
142 
142 

256.47
97000 



Brushing
4020 
1035 
1027 
770 
698 

110.02
442250 



Density spacing
5800 
673 
102 
20 
20 

2.07
12000 




Totals hectares
32057 
15836 
12247 
10382 
7150 

26.54
850750 



Seed purchase
203400 
203400 
205400 
205400 
205400 

0.26
52420 



Prescriptions and planning 






134,700



Recommended studies







0 




Total backlog program






1,037,870



* Seed purchase includes seedlings purchase.  Units are number of seedlings, or specify.


5.5.3. Performance Measures Based on Activities Planned for 2002/2003

100 Mile House TSA Summary

Performance Measures Based on Activities Planned for 2002/2003

Based on  Type 2 Silviculture Strategy

Performance Measure
Tree
Nursery
Silv.
Site
Backlog 
Brush
Space
Prune
Fertilize
Support 
Totals



Improve-
Seedling
Survey
prep.
Plant




staff and




ment
Production







admin



Inputs












A
Planned treatment area (ha) in 2002/2003
378
0
7,282
193
378
4,020
6,510
0
0
18,831
















1.0
Timber Supply 












1.1
Potential volume/ha gain (m3/ha/yr)
0.41
0
0
0
2.9
0.41
0.25
0
0.40



1.2
Years the factor will apply
80
65
65
80
80
65
65
65
65



1.3
Pot. total merch. volume increment in 65 years (m3)
12,405
0
0
0
88,955
107,125
105,792
0
0

314,278















1.4
Est. yrs reduced to achieve management objectives 
 5-10
1-3
 5-10
0
5-20
5
 5-30
0
 5-10

















1.4
Est. area that will be reclassified as stocked (ha)


760







760

1.5
Est. area that will be declared as free growing (ha)


2,270







2,270















2.0
Wood Value












2.1
Percent improvement in total value at harvest 






5-15%
15-30%
1-5%




(Compared to no treatment)


























3.0
Employment












3.1
Estimated short term employment (person days/ha)
0.1
0.34
0.1
0.95
2
2.61
3.96
4.54
0.18
0.1


3.2
Estimated total employment (person days/year)
38
0
728
183
756
10,491
25,781
0
0
1,883


3.3
Estimated total full time equivalent positions (FTE)
0
0
4
1
4
58
143
0
0
10
221















4.1
Forest Health Enhancement (ha)










75















5.1
Habitat Supply












5.2
Planned area for specific wildlife forage or habitat maintenance in 2002/2003 (ha)







10

5.3
Est. area with secondary value provided to biodiversity (ha)









0

5.5.4. Studies Table

See section 8 Cariboo Region Special Studies Summary

5.5.5. 100 Mile House TSA Summary Table



100 Mile House TSA Summary

Management Unit Summary Table

For the 2002/03 Fiscal Year














Treatment Area Goals (ha)
 
Plan 2002/03



2002/
2003/
2004/
2005/
2006/

Unit Cost
Funding 



2003
2004
2005
2006
2007

($/ha)
($)

Enhanced Forestry Program Field Activities
1,180
1,115
1,115
1,115
1,115

423
499,200


Planning, prescriptions and seedlings







151,150

Backlog Program Field Activities
32,057
0
0
0
0

27
850,750


Planning, prescriptions and seedlings







187,120


Totals 
33,237
1,115
1,115
1,115
1,115


1,688,220























Performance Measures









Potential total merchantable volume increment in 65 years 


314,278
m3



Estimated ha that will be reclassified as stocked 



760
ha



Estimated ha that will be declared as free growing 



2,270
ha



Estimated total full time equivalent positions generated



221
FTEs



Forest health enhancement area 




75
ha



Planned area for specific wildlife forage or habitat maintenance


10
ha



Estimated area with secondary value provided to biodiversity 


0
ha














6. TFL 5 Sustainable Harvest Outline

6.1. Basic Data

TFL 5 is located at the north end of the Quesnel Forest District.  Weldwood of Canada Ltd. carries out forestry operations and general management of TFL 5.  This tree farm was first awarded in 1951 to Western Plywood Ltd., the predecessor of Weldwood of Canada Ltd.  Since 1951, nine Management and Working Plans have guided resource development activities on TFL 5.  Programs undertaken since 1985 that have influenced resource management activities include:

· Forest cover inventory

· Fish, Forest and Wildlife Plan

· Biogeoclimatic Ecosystem Mapping

· Creation of Managed Stand Yield Tables specific for TFL 5

· A 10-Year incremental silviculture program (completed in 1995)

· Analysis into the effects of white pine weevil (ongoing)

6.2. Issues

6.2.1. Timber Issues

Silviculture activities are expected to play an important role in the future timber supply of the TFL.  Perhaps, just as importantly, these activities will also have a significant effect on timber quality.

Weldwood’s AAC apportionments within the Quesnel TSA are currently secured through long-term tenure with TFL 5 and replaceable Forest Licenses in the Quesnel and Prince George Forest Districts.  These tenures comprise a total annual volume of approximately 611,000 m3/year.  Since this is only 67% of the total volume that the plywood mill and the sawmill can utilize under full operating capacity, the shortfall must therefore be addressed through private wood purchases.

Premium sawlogs are of very high demand in Weldwood’s manufacturing facilities.  These facilities have a throughput requirement requiring that approximately 50-55% of the logs processed be of premium sawlog/peeler grades.  To offset the shortfall in quality that currently exists, aggressive log trades are made with other Quesnel and Prince George licensees.  Also, as the combined AACs are unable to meet the operating capacity of the two plants, private purchases of as much as 400,000 m3 are made annually.  Weldwood recognizes that current basic silviculture practices and reduced rotation ages will have a negative affect on premium sawlog supplies.  Weldwood also recognizes that the high quality growing sites occurring within TFL 5 would be well suited to silviculture regimes geared to produce premium grade sawlogs.

As a result of these quality and quantity issues, silviculture activities are very important in overall strategic management considerations.  Within the next 30 to 50 years, an increasing percentage of previously harvested area will be providing second growth forests to support the allowable annual cut.  It is forecast that by the year 2050, 60% of the harvest will come from second growth managed stands.  The condition of these stands, both on a volume level and on a quality basis, will play a critical role in the future opportunities that are available to Weldwood.

6.2.2. Habitat Issues
Approximately 70% of TFL 5 is found within the Lower Blackwater Special Resource Development Zone (SRDZ), as identified in CCLUP.  The CCLUP has identified this area as having high wildlife values, for mule deer winter range, in particular.  The mule deer winter range issues were largely resolved in 1995 with a Fish, Forest and Wildlife Management Plan completed for TFL 5 by Keystone Wildlife Research.  Management constraints designed to regulate mule deer habitat were incorporated into the 1997 Timber Supply Analysis for TFL 5.

Discussions relating to various incremental silviculture activities that may be pursued on TFL 5 in the future were not a concern as a habitat issue.  Most of these activities would likely lend themselves to an increased diversity of habitat throughout TFL 5. 

6.2.3. Employment Issues

Within the Quesnel Forest District, TFL 5 contributes only a very small part of the total harvest (approximately 5%).  TFL 5's current AAC supports approximately 15% of the workers employed in the Weldwood sawmill and plywood mill in Quesnel.  There are no major issues regarding employment other than the general goal of not reducing the current AAC.  The timber supply analysis showed that a reduction in the future AAC is unlikely given current management assumptions.

6.3. Opportunities to Increase Timber Supply

Opportunities to increase timber supply for TFL 5 are shown in Table 13. Weldwood is currently undergoing a type two strategic silviculture analysis which is expected to be complete in 2001. Additional opportunities may be identified in this analysis.

Table 13.  Potential strategies by timeframe for TFL 5 (Industrial Forestry Service, 2000)

Response Timeframe
Objective/Action
Anticipated Result

Short Term
1.
OAF survey

2. 
Ensure future managed stand voids are at a maximum of 10% (i.e. OAF1)
1.
If the survey identifies that the OAF 1 of 15% for the TFL overestimates the forecast losses to openings in managed stands, the managed stands which will be harvested in 50-60 years will experience in increase in yield of as much as 5-10%

2
(1 % on managed stand curves

Mid Term
1.
OAF survey

2
Utilize better genetic gain information

3.
Reduce harvest age

4.
Remove OG constraint in IRM zone

5.
Commercial Thinning

6.
Purchase private land to fill hole in age class profile in 50 years
1
(5 % on managed stand curves

2.
(5% on managed stand curves

3.
+5% short/mid term impact (negative effect
[-7%] in the long term due to harvesting at below culmination age)

4. 
estimated + 1% increase

5. 
estimated +2% as a result of a shift in the scheduling of available volume

6.
Area multiplied by an MAI of 4 would provide a thumb-nail impact. Weldwood began this strategy in mid 1990s.

Long Term
1. 
Reduce regeneration delay to 0 yrs.

2. 
Space/fertilize future managed stands.

3. 
Remove OG constraint in IRM zone.
1. 
+ 2.7% increase

2. 
+ 4%

3.
+ 1%

6.4. Opportunities to Increase Timber Quality

The following five strategies are identified in the Type 1 strategy (Industrial Forestry Service, 2000) as most appropriate for implementation on TFL 5 to improve timber quality.  Generally, improved timber quality aims to grow premium sawlogs of peeler quality, large-diameter Douglas-fir, with little rot and few tight knots. As above, the type two silviculture analyses may identify additional opportunities to increase timber quality.

· Increase the proportion of Douglas-fir on the TFL to 50% by volume, by planting and giving preference to Douglas-fir in any spacing or conifer release treatments.

· Utilize spacing to:

· Reduce immature stand densities to optimize both site occupancy and growth per tree to achieve a target diameter at culmination of >35 cm for approximately 50-60% of the stand volume.

· Set immature stand and plantation densities at levels suitable for pruning so that pruning costs are not prohibitive, and to allow crop tree selection for pruning.

· Reduce conifer densities and select crop trees accordingly during conifer release treatments such that target diameters can be achieved at rotation and or “set up” for pruning if required.

· Utilize pruning to:

· Minimize the frequency of knots in, at least, the bottom two logs of each stem (>5.5 m), in spaced stands.

· Maintain the juvenile wood core in the bottom two logs to 9 cm or less in spaced stands

· Use late rotation fertilization to increase the production of mature wood approximately 10 years before harvest (clear or near clear wood).  This should be used in combination with a commercial thin or in other mature or near mature stands with appropriate densities.

· Commercial thin appropriate mature or near mature stands to increase the average diameter of the remaining crop trees and the proportion of premium sawlogs in the residual stand.  This should be done on an experimental basis to identify economic factors and stand attributes that will make this treatment successful.

6.5. TFL 5 Sustainable Harvest Data

6.5.1. Enhanced Forestry Table

TFL 5


Enhanced Forestry Table


For the 2002/03 Fiscal Year














Activities
Treatment Area Goals (ha)
 
Plan 2002/03



2002/
2003/
2004/
2005/
2006/

Unit Cost
Funding 
Priority

Stand Tending
2003
2004
2005
2006
2007

($/ha)
($)


Surveys
500 
500 
500 
500 
500 

28.00
14000 


Spacing
0 
0 
0 
0 
0 

0.00
0 


Pruning
50 
50 
50 
20 
20 

1200.00
60000 


Fertilizing
400 
400 
200 
200 
200 

375.00
150000 


Other 
0 
0
0
0
0

0.00
0



Totals hectares
950 
950 
750 
720 
720 

235.79
224,000


Planning and prescriptions 







10,000



Total dollars







234,000














Forest Health Enhancement










Spacing
0 
0 
0 
0 
0 

0.00
0 


Pruning
0 
0 
0 
0 
0 

0.00
0 


Other treatments
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
0 
0 
0 
0 
0 

0.00
0


























Habitat Supply and Biodiversity Enhancement








Riparian treatments
0 
0 
0 
0 
0 

0.00
0 


Non-riparian treatments
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
0 
0 
0 
0 
0 

0.00
0


























Domestic Range










Treatments
0 
0 
0 
0 
0 

0.00
0 














Enhanced Forestry Activities - Management Unit Total







Surveys
500 
500 
500 
500 
500 

28.00
14,000


Spacing
0 
0 
0 
0 
0 

0.00
0


Pruning
50 
50 
50 
20 
20 

1,199.98
60,000


Fertilizing
400 
400
200
200
200

375.00
150,000


Other stand tending activities
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
950 
950 
750 
720 
720 

235.79
224,000


Planning and prescriptions







10,000


Studies funding







0 



Total dollars







234,000


6.5.2. Backlog Program Table


TFL 5



Backlog Program Table



For the 2002/03 Fiscal Year
















Activities
Treatment Area Goals (ha)
 
Plan 2002/03




2002/
2003/
2004/
2005/
2006/

Unit Cost
Funding 
Priority


Legal Obligations 
2003
2004
2005
2006
2007

($/ha)
($)



Surveys
0 
0 
0 
0 
0 

0.00
0 



Site preparation
0 
0 
0 
0 
0 

0.00
0 



Planting
0 
0 
0 
0 
0 

0.00
0 



Brushing
0 
0 
0 
0 
0 

0.00
0 



Max. density spacing
0 
0 
0 
0 
0 

0.00
0 




Totals hectares
0 
0 
0 
0 
0 

0.00
0



Seed purchase
0 
0 
0 
0 
0 

0.00
0 




Total legal obligations







0



Backlog Reforestation











Surveys
1800 
1000 
0 
0 
0 

27.78
50000 



Site preparation
0 
0 
0 
0 
0 

0.00
0 



Planting
0 
0 
0 
0 
0 

0.00
0 



Brushing
0 
0 
0 
0 
0 

0.00
0 




Totals hectares
1800 
1000 
0 
0 
0 

27.78
50,000



Seed purchase
0 
0 
0 
0 
0 

0.00
0



Prescriptions and planning dollars






6,000




Total backlog reforestation






56,000



Impeded areas











Surveys
0 
0 
0 
0 
0 

0.00
0 



Brushing
100 
100 
100 
100 
100 

650.00
65000 



Density spacing
0 
0 
0 
0 
0 

0.00
0 




Totals hectares
100 
100 
100 
100 
100 

649.99
65,000



Prescriptions and planning dollars






0




Total impeded areas







65,000



Site Restoration











Fill planting
0 
0 
0 
0 
0 

0.00
0 



Rehabilitation
0 
0 
0 
0 
0 

0.00
0 



Reforestation
0 
0 
0 
0 
0 

0.00
0 




Totals hectares
0 
0 
0 
0 
0 

0.00
0



Seed purchase
0
0 
0 
0 
0 

0.00
0



Prescriptions and planning dollars






0




Total site restoration 







0



Backlog Program Activities - Management Unit Total








Surveys
1800 
1000 
0 
0 
0 

27.78
50000 



Site preparation
0 
0 
0 
0 
0 

0.00
0 



Planting
0 
0 
0 
0 
0 

0.00
0 



Brushing
100 
100 
100 
100 
100 

649.99
65000 



Density spacing
0 
0 
0 
0 
0 

0.00
0 




Totals hectares
1900 
1100 
100 
100 
100 

60.53
115000 



Seed purchase
0 
0 
0 
0 
0 

0.00
0 



Prescriptions and planning 






6,000



Recommended studies







0




Total backlog program






121,000



* Seed purchase includes seedlings purchase.  Units are number of seedlings, or specify.


6.5.3. Performance Measures Based on Activities Planned for 2002/2003

TFL 5

Performance Measures Based on Activities Planned for 2002/2003

Based on Type 1 Silviculture Strategy















Performance Measure
Tree
Nursery
Silv.
Site
Backlog 
Brush
Space
Prune
Fertilize
Support 
Totals



Improve-
Seedling
Survey
prep.
Plant




staff and




ment
Production







admin



Inputs












A
Planned treatment area (ha) in 2002/2003
0
0
759
0
0
100
0
50
400
1,309
















1.0
Timber Supply 












1.1
Potential volume/ha gain (m3/ha/yr)
0.41
0
0
0
2.9
0.41
0.25
0
0.40



1.2
Years the factor will apply
80
65
65
80
80
65
65
65
65



1.3
Pot. total merch. volume increment in 65 years (m3)
0
0
0
0
1
2,665
0
0
10,400

13,066















1.4
Est. yrs reduced to achieve management objectives 
 5-10
1-3
 5-10
0
5-20
5
 5-30
0
 5-10

















1.4
Est. area that will be reclassified as stocked (ha)


180







180

1.5
Est. area that will be declared as free growing (ha)


180







180















2.0
Wood Value












2.1
Percent improvement in total value at harvest 






5-15%
15-30%
1-5%




(Compared to no treatment)


























3.0
Employment












3.1
Estimated short term employment (person days/ha)
0.1
0.34
0.1
0.95
2
2.61
3.96
4.54
0.18
0.1


3.2
Estimated total employment (person days/year)
0
0
76
0
0
261
0
227
72
131


3.3
Estimated total full time equivalent positions (FTE)
0
0
0
0
0
1
0
1
0
1
4















4.1
Forest Health Enhancement (ha)










0















5.1
Habitat Supply












5.2
Planned area for specific wildlife forage or habitat maintenance in 2002/2003 (ha)







0

5.3
Est. area with secondary value provided to biodiversity (ha)









0

6.5.4. Studies Table

See section 8 Cariboo Region Special Studies Summary

6.5.5. TFL 5 Summary Table

TFL 5

Management Unit Summary Table

For the 2002/03 Fiscal Year














Treatment Area Goals (ha)
 
Plan 2001/02



2001/
2002/
2003/
2004/
2005/

Unit Cost
Funding 



2002
2003
2004
2005
2006

($/ha)
($)

Enhanced Forestry Program Field Activities
950 
900 
900 
700 
700 

173 
164,000 


Planning, prescriptions and seedlings







10,000 

Backlog Program Field Activities
2,750 
0 
0 
0 
0 

89 
245,000 


Planning, prescriptions and seedlings







15,000 


Totals 
3,700 
900 
900 
700 
700 


434,000 























Performance Measures









Potential total merchantable volume increment in 65 years 


31,038
m3



Estimated ha that will be reclassified as stocked 



200
ha



Estimated ha that will be declared as free growing 



250
ha



Estimated total full time equivalent positions generated



5
FTEs



Forest health enhancement area 




0
ha



Planned area for specific wildlife forage or habitat creation 



0
ha



Estimated area with secondary value provided to biodiversity 


0
ha














7. TFL 52 Sustainable Harvest Outline

7.1. Basic Data

TFL 52 is located east of the community of Quesnel, in the eastern half of the Quesnel Forest District.  The licensee is West Fraser Mills Ltd.

7.2. Issues

No information on issues within the TFL have been provided to date.  The TFL is currently  under going a Type 2  Strategic Silviculture analysis . The results were not available at the time of plan preparation.

7.3. Opportunities to Increase Timber Supply

The TFL is currently under going a Type 2 Strategic Silviculture analysis which may identify opportunities to increase timber supply.

7.4. Opportunities to Increase Timber Quality 

The TFL is currently under going a Type 2 Strategic Silviculture analysis which may identify opportunities to increase timber quality.

7.5. TFL 52 Sustainable Harvest Data

7.5.1. Enhanced Forestry Table

TFL 52


Enhanced Forestry Table


For the 2002/03 Fiscal Year


























Activities
Treatment Area Goals (ha)
 
Plan 2002/03



2002/
2003/
2004/
2005/
2006/

Unit Cost
Funding 
Priority

Stand Tending
2003
2004
2005
2006
2007

($/ha)
($)


Surveys
750 
750 
750 
750 
750 

25.50
19125 

0 

0 

0 


Spacing
0 
25 
25 
25 
25 

1000.00



Pruning
0 
20 
20 
20 
20 

1000.00



Fertilizing
0 
175 
175 
175 
175 

350.00



Other 
0 
0
0
0
0

0.00
0



Totals hectares
750 
970 
970 
970 
970 

25.50
19,125


Planning and prescriptions 






10,000



Total dollars







29,125














Forest Health Enhancement









Spacing
0 
0 
0 
0 
0 

0.00
0 


Pruning
0 
0 
0 
0 
0 

0.00
0 


Other treatments
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
0 
0 
0 
0 
0 

0.00
0


























Habitat Supply and Biodiversity Enhancement








Riparian treatments
0 
0 
0 
0 
0 

0.00
0 


Non-riparian treatments
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
0 
0 
0 
0 
0 

0.00
0


























Domestic Range










Treatments
0 
0 
0 
0 
0 

0.00
0 














Enhanced Forestry Activities - Management Unit Total







Surveys
750 
750 
750 
750 
750 

25.50
19,125


Spacing
0 
25 
25 
25 
25 

0.00
0


Pruning
0 
20 
20 
20 
20 

0.00
0


Fertilizing
0 
175
175
175
175

350.00
0


Other stand tending activities
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
750 
970 
970 
970 
970 

25.50
19,125


Planning and prescriptions






10,000


Studies funding







0 



Total dollars







29,125


7.5.2. Backlog Program Table

l

TFL 52  Backlog Program Table


For the 2002/03 Fiscal Year














Activities
Treatment Area Goals (ha)
 
Plan 2002/03




2002/
2003/
2004/
2005/
2006/

Unit Cost
Funding 


Legal Obligations 
2003
2004
2005
2006
2007

($/ha)
($)


Surveys
0 
0 
0 
0 
0 

0.00
0 


Site preparation
0 
0 
0 
0 
0 

0.00
0 


Planting
0 
0 
0 
0 
0 

0.00
0 


Brushing
0 
0 
0 
0 
0 

0.00
0 


Max. density spacing
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
0 
0 
0 
0 
0 

0.00
0


Seed purchase
0 
0 
0 
0 
0 

0.00
0 



Total legal obligations







0


Backlog Reforestation










Surveys
4000 
4000 
3400 
2800 
2200 

25.50
102000 


Site preparation
78 
400 
170 
140 
110 

960.00
74880 


Planting
250 
450 
440 
190 
135 

700.00
175000 


Brushing
350 
350 
500 
240 
200 

475.00
166250 



Totals hectares
4678 
5200 
4510 
3370 
2645 

110.76
518,130


Seed purchase
72000 
129600 
126720 
54720 
38880 

0.36
25,920


Prescriptions and planning dollars






20,000



Total backlog reforestation






564,050


Impeded areas










Surveys
500 
500 
350 
350 
300 

25.50
12750 


Brushing
0 
80 
80 
80 
80 

650.00
0 


Density spacing
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
500 
580 
430 
430 
380 

25.50
12,750


Prescriptions and planning dollars






0



Total impeded areas







12,750


Site Restoration










Fill planting
0 
0 
0 
0 
0 

0.00
0 


Rehabilitation
0 
0 
0 
0 
0 

0.00
0 


Reforestation
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
0 
0 
0 
0 
0 

0.00
0


Seed purchase
0
0 
0 
0 
0 

0.00
0


Prescriptions and planning dollars






0



Total site restoration 







0


Backlog Program Activities - Management Unit Total







Surveys
4500 
4500 
3750 
3150 
2500 

25.50
114750 


Site preparation
78 
400 
170 
140 
110 

959.98
74880 


Planting
250 
450 
440 
190 
135 

699.99
175000 


Brushing
350 
430 
580 
320 
280 

475.00
166250 


Density spacing
0 
0 
0 
0 
0 

0.00
0 



Totals hectares
5178 
5780 
4940 
3800 
3025 

102.53
530880 


Seed purchase
72000 
129600 
126720 
54720 
38880 

0.36
25920 


Prescriptions and planning 







20,000


Recommended studies







0



Total backlog program







576,800


* Seed purchase includes seedlings purchase.  Units are number of seedlings, or specify.
605,925

7.5.3. Performance Measures Based on Activities Planned for 2002/2003

TFL 52

Performance Measures Based on Activities Planned for 2002/2003

Based on Type 1 Silviculture Strategy 















Performance Measure
Tree
Nursery
Silv.
Site
Backlog 
Brush
Space
Prune
Fertilize
Support 
Totals



Improve-
Seedling
Survey
prep.
Plant




staff and




ment
Production







admin



Inputs












A
Planned treatment area (ha) in 2002/2003
250
0
1,733
78
250
350
0
0
0
2,661
















1.0
Timber Supply 












1.1
Potential volume/ha gain (m3/ha/yr)
0.34
0
0.25
0
1.9
0.25
0
0
0.40



1.2
Years the factor will apply
80
65
65
80
80
65
65
65
65



1.3
Pot. total merch. volume increment in 65 years (m3)
6,800
0
28,153
0
38,000
5,688
0
0
0

78,641















1.4
Est. yrs reduced to achieve management objectives 
 5-10
1-3
 5-10
0
5-20
5
 5-30
0
 5-10

















1.4
Est. area that will be reclassified as stocked (ha)


200







200

1.5
Est. area that will be declared as free growing (ha)


250







250















2.0
Wood Value












2.1
Percent improvement in total value at harvest 






5-15%
15-30%
1-5%




(Compared to no treatment)


























3.0
Employment












3.1
Estimated short term employment (person days/ha)
0.1
0.34
0.1
0.95
2
2.61
3.96
4.54
0.18
0.1


3.2
Estimated total employment (person days/year)
25
0
173
74
500
914
0
0
0
266


3.3
Estimated total full time equivalent positions (FTE)
0
0
1
0
3
5
0
0
0
1
11















4.1
Forest Health Enhancement (ha)










0















5.1
Habitat Supply












5.2
Planned area for specific wildlife forage or habitat creation in 2002/2003 (ha)








0

5.3
Est. area with secondary value provided to biodiversity (ha)









0















7.5.4. Studies Table

See section 8 Cariboo Region Special Studies Summary

7.5.5. TFL 52 Summary Table

TFL 52

Management Unit Summary Table

For the 2002/03 Fiscal Year














Treatment Area Goals (ha)
 
Plan 2002/03



2002/
2003/
2004/
2005/
2006/

Unit Cost
Funding 



2003
2004
2005
2006
2007

($/ha)
($)

Enhanced Forestry Program Field Activities
750
970
970
970
970

25
19,125


Planning, prescriptions and seedlings







10,000

Backlog Program Field Activities
5,178
0
0
0
0

103
530,880


Planning, prescriptions and seedlings







45,920


Totals 
5,928
970
970
970
970


605,925























Performance Measures









Potential total merchantable volume increment in 65 years 


78,641
m3



Estimated ha that will be reclassified as stocked 



200
ha



Estimated ha that will be declared as free growing 



250
ha



Estimated total full time equivalent positions generated



11
FTEs



Forest health enhancement area 




0
ha



Planned area for specific wildlife forage or habitat creation 



0
ha



Estimated area with secondary value provided to biodiversity 


0
ha














8. Cariboo Region Special Studies Summary


Rank

Project Name and Short Description
FRBC’s Cost 2002/2003

1
Site Productivity Adjustment:
To review the opportunity to revise the site indices by site series for the whole Cariboo Forest Region


$500 000

1
Caribou Habitat Enhancement:
Increase available caribou habitat by thinning and fertilizing or rehabilitating over dense pine stands in the west.
project presently ongoing 

$25 000

1
 West Fraser Mills Root Trial - Horsefly Forest District
Test Hypheloma fungus for Root Rot management at 1 and possibly 2 sites at Quesnel Lake.
$7 000


2
Methodology for Identifying Commercial Thinning Opportunities:  Create a decision support tool to help locate and evaluate suitable CT areas.


$25 000





9. Appendix A.  RMP Contact and Support Personnel

Management Unit
Name
Affiliation

Cariboo Forest Region 
Guy Newsome 
MOF


Ray Leduc
MOF


Becky Bings
WLAP


Richard Mumford
RMP Coordinator

Quesnel TSA
Brad Powell
MOF, Quesnel District


Al Hunter
West Fraser


Rob Cochrane
West Fraser


Gerry Powell
Weldwood, Tolko


Jason Neumeyer
Slocan Forest Products

Williams Lake TSA
Gerry Chapman
MOF, Williams Lake District


Laura Smith
MOF, Chilcotin District


Gerry Mooney
MOF, Horsefly District


Tim Harding
Riverside Forest Products


Kim Peel
LIgnum


Shane Schofield
Weldwood


Guy Burdikin
West Fraser


Shauna  Kortz
Yun Ka Whuten

100 Mile House TSA
Carolyn Krawchuck
MOF, 100 Mile House District


Wayne Nuyens
West Fraser


Val Duffin
Weldwood


Kim Peel
Lignum

10. Appendix B.  References Supporting the Sustainable Harvest Component

Barber, Frank (compiler).  1997.  Pruning for value.  Compendium of literature.  Unpub. handbook of pruning literature for “Pruning for Value” course.  BC Min. of For., For. Prac. Branch, Victoria.  June. 

BC Ministry of Forests.  1999a.  Quesnel Timber Supply Area.  Timber Supply Review, information report.  Aug.  Unpub. doc.

BC Ministry of Forests.  1999a.  Quesnel Timber Supply Area.  Timber Supply Review, data package.  Aug.  Unpub. doc.

BC Ministry of Forests.  1999c.  Williams Lake Timber Supply Area.  Timber Supply Review, information report.  Aug.  Unpub. doc.

BC Ministry of Forests.  1999d.  Williams Lake Timber Supply Area.  Timber Supply Review, data package.  Aug.  Unpub. doc.

BC Ministry of Forests. 1998, 100 Mile House Timber Supply Area. Timber Supply Review, Information Report.  April. Unpub. doc.

BC Ministry of Forests, 2001. Quesnel Timber Supply Area. Analysis Report and Information for Urgent Allowable Annual Cut (AAC) Increase. February. Unpub. doc.

BC Ministry of Forests, 2001, 100 Mile House Timber Supply Area. Timber Supply Review, Analysis Report.  July. Unpub. doc.

BC Ministry of Forests.  Date unknown.  Pruning for value.  Info pamphlet (4 pp.)  Silv. Branch, Victoria, BC

BC Ministry of Forests.  Date unknown.  100 Mile House Timber Supply Area management strategy report.  

Cariboo Forest Region Timber Investment Strategy Committee (TISC).  1996.  Report on interim timber investment priorities.  Oct. 16.  Unpub. doc.

Cariboo Forest Region Timber Investment Strategy Committee (TISC).  1997.  A framework for developing long term timber investment strategies for the Cariboo Forest Region.  April. 15.  Cariboo For. Rgn., TISC Report #2.  Unpub. doc.

Cariboo Lumber Manufacturers’ Association.  1997.  Technical background information.  Timber enhancement strategy.  May.  Unpub. doc.

Industrial Forestry Service Ltd.  2000.  Type 1 incremental silviculture strategy for TFL 5.  Version 1.0  Unpub. doc.

Inland Timber Management Ltd.  2000.  Type 2 forest level silviculture analysis report for the Williams Lake Timber Supply Area.  May 2000.  Williams Lake, BC.  Unpub. doc.

Pedersen, L.  1996a.  Quesnel Timber Supply Area.  Rationale for AAC determination.  BC Min. of For.  Jan. 1.  Unpub. doc.

Pedersen, L.  1996b.  Williams Lake Timber Supply Area.  Rationale for AAC determination.  BC Min. of For.  Jan. 1.  Unpub. doc.

Pedersen, L.  1996c.  100 Mile House Timber Supply Area.  Rationale for AAC determination.  BC Min. of For.  Jan. 1.  Unpub. doc.

Pedersen, L. 2001, Quesnel Timber Supply Area. Rationale for Allowable Annual Cut (AAC) Determination. BC Ministry of Forests, July 1, Unpub. doc.

Timberline Forest Inventory Consultants Ltd.  1998a.  TISC Cariboo Region stand treatments analysis.  Quesnel TSA timber supply analysis report.  Nov. Unpub. doc.

Timberline Forest Inventory Consultants Ltd.  1998b.  TISC Cariboo Region stand treatments analysis.  100 Mile House TSA Timber Supply Analysis report.  Nov. 20.  Unpub. doc.

Timberline Forest Inventory Consultants Ltd.  1999.  TISC Cariboo Region stand treatments analysis, Williams Lake TSA Timber Supply Analysis report.  Jan. 7.  Ref. 9740038.6.1.  Unpub. doc.

11. Appendix C.  Authorized Signatory

Ministry of Forests

____________________________ 

Date: ____________

Authorized Signatory
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Figure 1.  Major employment by sector for the Quesnel TSA





Figure 2.  Age class distribution of the Quesnel TSA net land base.
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Figure 4.  Age class distribution of the Williams Lake TSA net land base





Figure 6.  Age class distribution of the 100 Mile House TSA.





Figure 3.  Major employment by sector for the Williams Lake TSA.








Figure 5.  Major employment by sector for the 100 Mile House TSA.











� Extracted from Industrial Forestry Service, 2000.
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Age class distribution of the Williams Lake TSA net land base (years)
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Williams Lake TSA Leading Species, net of PFT's, by area
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