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�1.	Introduction

This data package outlines the basic information and assumptions that are required for the 100 Mile House Timber Supply Area (TSA) timber supply analysis.



The completed data package contains those inputs that are a part of current performance for the timber supply area.  For the purpose of the timber supply review, "current performance" can be defined:

by the current forest management regime — the productive forest land available for timber harvesting, the silviculture treatments, the harvesting systems and the integrated resource management guidelines used in the area;

by the standards used to approve or reject forest development (5�year development) plans;

by fully implemented land�use plans;

land�use decisions approved by Cabinet;

by approved higher level plans under the Forest Practices Code (FPC); and

other approved British Columbia Forest Service and joint agency forest management practices and policy.



This idea of current performance should be kept in mind at all times when reviewing the data package.  In other words, the purpose of the timber supply review program is to model "what is" not "what if."  Changes in forest management objectives and data, when and if they occur, will be captured in future timber supply analyses.



Each section of this data package is organized in the following way:

A short explanation of the data required;

Data table;

The source of the data and comments.



This data package, while representing the best available knowledge and information today, is subject to change.  As noted in several sections, until the timber harvesting land base is determined it is not possible to finalize the values shown in some of the tables in this package.  In some cases the criteria are shown but the final value is not yet filled in.  In these cases the columns show as gray shaded in the tables.  In addition, if any major changes to management regimes occur over the next few months the timber supply analysis will attempt to capture these changes.  The final timber supply analysis report will include a technical appendix which will highlight any changes made to this package.

�2.	Current Forest Management Considerations and Issues

2.1	Base case management assumptions

These assumptions reflect current performance with respect to the status of forest land, forest management practices and knowledge of timber growth and yield.  The harvest forecast developed from these assumptions is termed the "base case harvest forecast" and is used as a baseline term of reference.  Section 7, "Sensitivity Analyses to be Performed," identifies areas of uncertainty with respect to the assumptions and outlines sensitivity analysis to be performed.



The Cariboo�Chilcotin Land Use Plan (CCLUP) was announced by the government in October of 1994.  The Cariboo�Chilcotin Land Use Plan 90�Day Implementation Report was released on March 3, 1995 and includes land based targets and strategy statements.  A higher level plan order dated January 23, 1996 gives higher level planning status to the targets and strategies contained in the above report.



The Inter�Agency Management Committee (IAMC), in consultation with the Regional Resource Board (RRB), was tasked by government to direct and monitor the implementation of the Cariboo�Chilcotin Land Use Plan.  Under this mandate an integration report has been completed and endorsed by the RRB and the IAMC.  The integration report is expected to provide direction to operational planning as well as to further levels of strategic planning through implementation of the various strategies as outlined in that report.  The integration report has management strategies designed to meet the long� and short�term targets of the CCLUP.  Any changes that occur to the current management regime before the allowable annual cut (AAC) determination takes place, as a result of the integration report strategies, will be presented to the Chief Forester for his consideration in the AAC determination.



A sub�regional planning process is currently underway which covers the entire 100 Mile House TSA.  This plan will further refine the implementation of the Cariboo�Chilcotin Land Use Plan targets as expressed through the integration report and once completed will provide additional direction to operational planning.  The result of these processes will not likely be available until the next timber supply review (TSR) for the 100 Mile House TSA.



�2.	Current Forest Management Considerations and Issues

2.2	Statement of major forest management considerations and issues

The major forest management issues and considerations are listed in the table below.  Where issues are defined within legislation, regulations or standards, a timber supply assessment will be made.  Issues and factors that are difficult to quantify or assess using a timber supply model may be either analysed separately or noted as upward or downward pressure on the timber supply.



Table 1.	Major forest management considerations



Consideration/issue�Description��CCLUP�The Cariboo�Chilcotin Land Use Plan 90�Day Report has been accepted by government and the objectives have been reflected in a higher level plan order.  In addition, the Cariboo�Chilcotin Land Use Plan Integration Report has been accepted by the RRB and the IAMC.  Where these initiatives have been incorporated in the 1998 district manager's Forest Development Plan direction letter they have been addressed in the base case.��Landscape�level biodiversity�Draft landscape units and biodiversity emphasis options were developed by the regional biodiversity conservation strategy committee but these have not been formally established under the FPC.  For the base case, a weighted biodiversity emphasis option will be applied to each draft landscape unit.  A sensitivity analysis will examine the timber supply impacts of the draft landscape unit and biodiversity emphasis strategy.��Pulpwood agreement (P.A.) # 16 timber supply�Pulpwood agreement # 16 provides the licensee access to 112 000 cubic metres of wood per year, until 2015, within the 100 Mile House TSA.  The analysis will examine the timber supply contribution of the problem forest type stands.��Riparian areas and wildlife tree patches�Management practices for riparian areas and wildlife tree patches reserve a large percentage of the land base.  The information used in the base case was developed from a district�wide study and represents current management.���3.	Inventories

3.1	Background information

The inventories which will be used to determine the timber harvesting land base and the associated management themes to be used in defining forest management activities are listed in Table 2.  The data source and reliability of the information, including any irregularities in the data and assumptions used in deriving the information and quality assurance measures taken for non�standard data are also shown.

�3.	Inventories

Table 2.	Inventory information



��Data���Source���Vintage��Year of Update���Scale �Digitized non�standard data�Yes/No��Forest District/Timber Supply Area�MoF��1997�1:15 840���Forest cover mapsheet numbers

93 A  003 �MoF�1972�1993�1:20 000���92 I  091 ,092, 093, 094, 095, 096�92 O 010, 020, 92 P 099, 93 A  014�MoF�1972, 1973, 1976�1994�1:20 000���92 O  030, 040, 050�92 P  001, 002, 006, 011, 012, 013, 014, 017, 018, 021, 022, 023, 024, 028, 038, 048, 061, 062, 063, 064, 072, 073, 074, 075, 076, 077, 078, 082, 083, 084, 085, 086, 087, 088,  092, 093, 094, 095, 096, 097, 098�93 A  004, 005, 006, 007, 008, 009, 015, 016, 017, 018, 019�MoF�1972, 1973, 1976�1995�1:20 000���92 O  029, 039, 049, 059, 060, 070�92 P  003, 005, 015, 016, 025, 026, 027, 035, 036, 037, 045, 046, 047, 055, 056, 057, 058, 065, 066, 067, 068, 071, 081, 091�MoF�1972, 1973, 1976�1996�1:20 000���92 P  004, 031, 032, 033, 034, 041, 042, 043, 044, 051, 052, 053, 054�MoF�1972, 1973, 1976�1997�1:20 000���Resource management zones�CCLUP�LUCO�1995��1:250 000�Yes��Parks (from CCLUP)�LUCO�1995��1:20 000�Yes��Caribou habitat�MELP�1985��1:  50 000�Yes��Road atlas�MoF�1997��1:  20 000�Yes��Mule deer winter ranges�MELP�1989��1:  20 000�Yes��Clinton Creek watershed�CCLUP�1995��1:250 000�Yes��Class A lakes�MoF�1997��1:  20 000�Yes��Draft landscape units�MoF�1997��1:  20 000�Yes��Biogeoclimatic zones�MoF�1996��1:  20 000�Yes��Draft scenic areas�MoF�1996��1:  50 000�Yes��Operability classes�MoF�1995�1996��1:  30 000�Yes��

MoF = Ministry of Forests;

MELP = Ministry of Environment, Lands and Parks;

LUCO = Land Use Coordination Office.

�3.	Inventories

Data source and comments:



Forest cover inventory



The forest cover inventory maps which were completed in the early 1970's have been updated and are current to the dates shown above.  Some irregularities have been found in map labels of leading�deciduous species.  The original classification was essentially correct, however in some cases the stands, through ecological succession, have become conifer dominated.  This will require further study to understand the magnitude of this change.  For this analysis the classification and updates, as shown in the inventory file, will be used.



Resource management zones (CCLUP)



The Cariboo�Chilcotin Land Use Plan zones define the overall management strategies that are to be followed on a broad basis.  While there are no specific constraints applied to the CCLUP zones they are being incorporated into the analysis in order to ensure reporting by these zones is possible.



Additional resource inventory information



The additional inventory information listed above defines the location of other resources to be managed over the landscape.  The mule deer winter ranges, eastern caribou habitat, operability classes and refinements to biogeoclimatic zones were all developed over the last 10�15 years from various data sources by the Ministry of Environment, Lands and Parks (MELP) and the Ministry of Forests (MoF).  The wildlife management zones will be used to constrain forest management activities within defined areas.



The visual quality objectives (VQOs) are applied to the draft scenic areas, which were compiled as part of FPC implementation.  Class A lakes and the Clinton Creek watershed information are a result of Local Resource Use Plan (LRUP) processes.  The Clinton Creek watershed has been designated a community watershed under the FPC.  Operability data were a result of an in�district study conducted in 1995.

�4.	Division of the Area into Management Zones

4.1	Management zones and tracking of multiple objectives (grouping)

The concept of management zones is used to differentiate areas with distinct management emphasis and homogenous forest cover.  For example, a zone may be based on a harvesting system, silviculture system, visual quality objective or wildlife consideration.  The forest cover data set can also be grouped by different variables.  In addition, the non�contributing forest (land considered unavailable for timber harvesting) may be included for consideration in attaining forest cover objectives.  Grouping enables constraints to apply to different combinations of variables or zones as well as enhancing reporting structures.  Groups may be thought of as layers of different objectives which must be tracked over time.  Whether to put an objective into a group or a mutually exclusive management zone will be decided after data assessment by the timber supply analyst.



Further information on the forest cover requirements to be applied to these areas can be found in Section 6.4, "Multiple use management."



Table 3.	Objectives to be tracked



Group�Inventory definition�Issue��Draft landscape units�Non�standard mapped layer.�Managing for biodiversity.��CCLUP Resource management zones:�Integrated resource management�Enhanced resource development�Special resource development�Non�standard mapped layer.�For reporting purposes only.��Mule deer winter range�From MELP data — non�standard mapped layer.�Managing for mule deer winter ranges.��Caribou habitat�From MELP data — non�standard mapped layer.�Managing for caribou.��Draft scenic areas�Non�standard mapped layer from the recreation inventory.�Managing for visual quality.��Clinton community watershed�Clinton Creek watershed management plan.�Rate of cut as per plan, maximum 1% per year.��Selection harvesting�Selection harvesting in leading�fir types in interior Douglas�fir (IDF) and sub�boreal pine�spruce (SBPS) biogeoclimatic zones.�Modelling the selection silviculture system use in the TSA.��Pulpwood agreement #16 supply�Standard inventory definition.�Timber contribution from specific forest types.��Multiple use zone�All other areas where harvesting operations are not constrained for specific resource management issues such as visual quality, wildlife or watersheds.�Integrating timber and other resources.��Operability classes�Class 2  High�lead�Class 4  Heli�logging�For reporting purposes only.���4.	Division of the Area into Management Zones

Data source and comments:



See Section 3.1, "Background information," for the sources of mapping and zones referenced above.



4.2	Analysis units

An analysis unit represents a combination of stands dominated by specific tree species or silvicultural regime with a set range of timber growing capability — which may be identified by factors such as inventory type group and site index.  Each analysis unit is assigned its own timber volume projections for existing and future stands.  The following table identifies draft analysis units.  After determining the timber harvesting land base the timber supply analyst will determine the final analysis unit definitions.

�4.	Division of the Area into Management Zones

Table 4a.	Pulpwood agreement 16 zone and analysis unit definition



��Zone��Analysis unit��Type group��Site index���Old�site class ��Age (years)��Stocking class��Height class���PSYU�Per cent (%) area available�������������P.A. 16�1610�1�26, 32�< = 7.6�Low����141, 142�159, 261�100��P.A. 16�1640�27�31�< = 7.6�Low����141, 142�159, 261�100��P.A. 16�1650�35�36, 40, 41�42�< = 7.6�Low����141, 142 159, 261�100��P.A. 16�1655�35�36, 40, 41, 42�> 7.6 �Good, medium, poor����141, 142 159, 261�100��P.A. 16�1615�1�8�1�8, 32�> 7.6�> 7.6�Good, medium, poor�GT 120�2�LE 2�142, 159, 261�3, 85, 50��P.A. 16�1615�9�17�9�17�9�17�> 7.6�> 7.6�> 7.6�Good, medium, poor
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85, 50��P.A. 16�1645�28�31�> 7.6�Good, medium, poor�GT 80��LE 2�141�10���1645�28�31�> 7.6�Good, medium, poor��4��142�95���1645�28�31�> 7.6�Good, medium, poor�GT 80��LE 2�142�10���1645�28�31�> 7.6�Good, medium, poor�LE 90���TSB, 23D, 23F�5���1645�28�31�> 7.6�Good, medium, poor�LE 100���TSB 23E�10���1645�28�31�> 7.6�Poor��2�LE 2�159, 261�85, 50���1645�28�31�> 7.6�Good, medium, poor��3��159, 261�60, 10���1645�28�31�> 7.6�Good, medium, poor��4��159, 261�90�������������

Data source and comments:



The problem forest type — pulpwood agreement 16 — description is from the 100 Mile House Timber Supply Area Yield Analysis Report (1981) and the Kamloops Timber Supply Area Report May 1981 for long�term deductions.

�4.	Division of the Area into Management Zones

Site index classes are no longer used and thus to approximate the division between low site and poor site, a site index of 7.6 metres was chosen.  This number will be reviewed by the forest district staff and the analyst when the inventory file becomes available.



See Section 5.2.6, "Pulpwood agreement 16 timber supply," for more details on pulpwood agreement 16.



The following list of analysis units does not include any portion of a type group that is listed above for pulpwood agreement 16.  The lists are mutually exclusive.



Table 4b.	Definition of non�pulpwood agreement 16 analysis units



��Criteria��Analysis unit�#�Inventory type groups�Site index range�������Fd (poor, non�selection)�2�1–8, 33, 34�> 7.6 < = 12.2 ��Fd (good/medium, non�selection)�3�1–8, 33, 34�> 12.2��Cw, Hw (poor)�4�9–17�> 7.6 – < = 12.2 ��Cw, Hw (good/medium)�5�9–17�> 12.2��Sx, Ba (poor)�6�18–26�> 7.6 – < = 12.2 ��Sx, Ba (good/medium)�7�18–26�> 12.2��Pl (poor)�8�28–31�> 7.6 – < = 12.2 ��Pl (good/medium)�9�28–31�> 12.2��Dry belt (IDF and SBPS)�10�1–8�> 7.6��Mule deer selection (> = 40% fir)�11�1–34�> 7.6��Mule deer even�aged (< 40% fir)�12�1–34�> 7.6�������

Data source and comments:



The site index ranges used to define the analysis units will be re�determined after examining natural breaks in the distribution of the timber harvesting land base by site index for each inventory type group combination.

�5.	Timber Harvesting Land Base Definition

5.1	Identification of the timber harvesting land base

The timber harvesting land base for the 100 Mile House TSA is determined by separating out the following categories of area which do not contribute to timber harvesting in the area.  This section outlines the steps used to identify the timber harvesting land base (the productive forest expected to support timber harvesting) within the�fillin �� timber supply area.  Land may be unavailable for timber harvesting for three principle reasons:

it is not administered by the British Columbia Forest Service for timber supply purposes (e.g., private land, parks, etc.);

it is not suitable for timber production purposes; and

it is required for other forest values.



Land may also be added to the timber harvesting land base:

by management activities which improve productivity or operability (e.g., the stocking of land currently classified as non�commercial brush); and

by the addition of productive forest land (e.g., timber licence reversions).



The classification 'unavailable for timber harvesting' is applied only to land where no harvesting is anticipated to occur.  Any area in which some timber harvesting will occur remains in the timber harvesting land base, even if the area will be subject to stringent constraints.



After all areas that do not contribute to the timber harvesting land base have been identified, any additional lands not in the inventory, which do contribute to timber harvesting, are added to the land base.  The resulting forest land base is defined as the "current timber harvesting land base" for the�fillin �� TSA.



5.2	Details on land base classification

5.2.1	Land administered by the British Columbia Forest Service for timber supply purposes

Ownership codes are generally used to identify whether the land can be considered to potentially contribute to timber supply.  Ownership codes 62C and 69C indicate Crown land in a forest management unit and miscellaneous reserves respectively.  All areas with other ownership codes will be removed from the land base considered available for timber harvesting.  This includes areas under woodlot licence as their AAC is determined independently of the timber supply review process.



The CCLUP included the announcement of 17 new protected areas within the Cariboo Forest Region.  Of those new parks, approximately 44 250 hectares fall within the 100 Mile House TSA.  These areas have an ownership code other than 62C or 69C and thus are removed from the land base contributing to the base case.



5.2.2	Land classified as non�forest

Type identity code 6 areas such as alpine, lakes, rocks, etc., and type identity code 8 areas, where no typing is available, are removed from the land base considered for timber harvesting.



�5.	Timber Harvesting Land Base Definition

5.2.3	Non�commercial cover

Type identity code 5 represents those areas in the inventory having non�commercial brush species growing on them.  These areas are considered to be unlikely sites for timber production and no rehabilitation of these sites is planned, thus they are removed from the land base considered available for timber supply.



5.2.4	Environmentally sensitive areas

Some forest lands are environmentally sensitive and/or significantly valuable for other resources.  Many of these areas are identified and delineated during a forest inventory and are called environmentally sensitive areas (ESAs).  The ESA system uses the following classification: soil (Es), forest regeneration problems (Ep), snow avalanche (Ea), recreation (Er), wildlife (Ew), water (Eh) and fisheries (fisheries symbols).  With the exception of avalanche and fisheries, two ESA categories are recognized: highly and moderately sensitive.



In the context of timber supply analysis, ESAs may result in a reduction in the timber harvesting opportunity on these sites.  Two possible strategies for accounting for this are: per cent area reductions, and the specific evaluation of individual ESA polygons for harvesting opportunity.



As noted previously it is important to ensure that only areas in which harvesting is expected to take place are allowed to contribute to the timber harvesting land base.  Thus it is important to separate the areas in which some limited harvesting will take place and those areas which are unavailable.



Table 5.�fillin ��	Description of environmentally sensitive areas



ESA category�ESA description�Per cent (%) reduced��Es1�Highly sensitive soils�100��Ep1�High concern for regeneration problem�90��Ea1�High avalanche hazard�100��

Data source and comments:



Areas that have multiple ESA classifications will be applied as per the primary classification.



In the previous timber supply review forest district staff were concerned about the preponderance of ESAs in the Big Bar public sustained yield unit (PSYU) relative to the Lac La Hache PSYU.  ESA soils is the largest category once the new parks are removed from consideration.  A review of ESAs in both PSYUs showed the majority of ESA soils to be along the embankments of the Fraser River, Bonaparte River and Deadman Creek.  Since most of these rivers and creeks are in the Big Bar PSYU, it is appropriate that there are more ESAs in that PSYU.

�5.	Timber Harvesting Land Base Definition

No reduction was made for Er1 and Er2 areas because these recreation areas are mapped as scenic areas and will be managed for VQOs +.



No reduction was made for Ew1 areas:

Mule deer winter ranges and caribou habitat have been mapped and have their separate management prescriptions; and

Riparian, wildlife tree (WT) and wildlife tree patches (WTP) reductions are assumed to protect habitat for moose and other species.



No reduction was made for Eh1 areas because these are mostly in the Clinton Creek watershed which has been identified as a separate zone and has its own management prescription.



5.2.5	Areas considered inoperable

Operability codes are generally used to describe the presence or absence of physical barriers or limitations to harvesting, logging methods (e.g., cable), and the merchantability of stands.  Since physical and economic conditions are highly variable across British Columbia, methodology, interpretation and mapping of these factors is highly variable.



Table 6.	Operability classes



Operability class�Reduction per cent (%)��Class 1 — slope < = 50%�0��Class 2 — slope > 50% < = 70% (cable yarding)�100��Class 3 — slope > 70% inoperable�100��Class 4 — Ministry of Forests defined areas (heli�logging)�100��Class 5 — no potential for producing forest crops�100��

Data source and comments:



Operability classes within the 100 Mile House TSA have recently been mapped.



Class 1 fully contributes to the timber harvesting land base and has no operability restrictions.



Class 3 lands do not contribute to the timber harvesting land base.



Classes 2 and 4 have some potential for operations, however to date harvesting has not occurred in these areas and thus their potential contribution to timber supply is unknown at this time.  Sensitivity analysis will be done with these two classes included in the timber harvesting land base.



Class 5 is represented by standard forest cover data and consists of non�forest types and non�commercial cover.

�5.	Timber Harvesting Land Base Definition

5.2.6	Pulpwood agreement 16 timber supply

The area contributing to the pulpwood agreement was defined when the agreement was given however, due to normal changes in the databases such as updates for harvesting and new inventories, the land base meeting this definition may not be the same.  Forest types contributing to pulpwood agreement 16 timber supply are defined in Table 4a, "Pulpwood agreement 16 zone and analysis unit definition."



After the initial harvest, these forest types will be regenerated as fully managed stands.



5.2.7	Roads, trails and landings

Separate estimates are made to reflect the loss in productive forest land due to existing and future roads, trails and landings (RTL).  Existing RTL estimates are applied as reductions to the current productive forest considered available for harvesting and future RTL reductions are applied after stands are harvested for the first time in the simulation model.  Estimates can be applied as the amount or percentages of area to be removed from specified age classes and zones.  Estimates should only account for the area that will be permanently removed from the timber harvesting land base.



Table 7.�fillin ��	Estimates for existing and future roads, trails, and landings



Location�Age class�Reduction area (hectares or per cent %)��Existing main roads��Non�standard GIS layer (road atlas information)��Existing secondary roads, trails and landings�< Age class 3�3.8% of timber harvesting land base��Future secondary roads, trails and landings�> Age class 3�3.8% of timber harvesting land base���5.	Timber Harvesting Land Base Definition

Data source and comments:



The 'forest cover roads' will be removed based on the road atlas information which has been added to the inventory file (see Section 3.1, "Background information").  This area covers approximately 1.1% of the total land base in the forest district.



The current on�block area lost to RTLs was assessed using the most current data from post�harvest reports in the integrated silviculture information system (ISIS) and major license silvicultural information system (MLSIS) databases.  The data examined covered the period from 1988 to the present, for all biogeoclimatic zones.  These systems reported that RTLs occupy 3.8% of the on�block area in the 100 Mile House forest district based on actual performance over the last 8 years.  This percentage does not include the area of main roads.



5.2.8	Wildlife habitat reductions

Mule deer winter ranges will be maintained in the land base and selection harvest methods will be applied to achieve the objectives identified in the draft Regional Mule Deer Winter Range Strategy.  See Section 6.1.4, "Silvicultural systems," for the management prescriptions.



Eastern caribou ranges have been mapped for the CCLUP Boss�Deception special resource development zone.  Presently there is a moratorium on harvesting in the Boss�Deception deferral area as outlined in Option A of the CCLUP draft Caribou Management Strategy Report which suggests no volume is to be removed from caribou habitat areas for at least 5 years.  Forest district and regional staff have determined that the areas suitable for limited harvest as outlined in the strategy for the next 20 years will be outside the 100 Mile TSA, therefore the no�harvest prescription after this period will continue on this TSA.



5.2.9	Cultural heritage resource reductions

There are archaeological overview assessments, cultural heritage overviews and band�specific traditional use studies ongoing at this time throughout the Cariboo Forest Region.  At this time there are no specific details that can be reported on for this timber supply review except that some of these cultural heritage areas may overlap with some of the WTP which will be removed from the land base in this analysis.



5.2.10	Riparian and class A lakes reserve zones

Class A lakes reserve zones



Presently 8 class A lakes have been identified on the forest inventory files.  A no�harvest zone of 200 metres will be removed from the land base to approximate the reserves to be established on the ground.  This information is available on a non�standard geographic information system (GIS) layer.

�5.	Timber Harvesting Land Base Definition

Riparian areas



A 1997 GIS study of twelve randomly chosen mapsheets in the 100 Mile House TSA classified streams and assigned riparian reserve and riparian management zones according to the Forest Practices Code Riparian Management Area Guidebook.  This study showed the following proportion of the timber harvesting land base occupied by riparian areas:

riparian reserve zones (RRZ)			1.3%;

riparian management zones (RMZ)		7.58%.



The timber harvesting land base will be reduced by the following amounts:



Table 8.�fillin ��	Estimates for riparian reserve zones and management zones



Area�Per cent (%) reduction��Riparian reserve zones�1.3��Riparian management zones�5.39��Total�6.69��

Data source and comments:



The 5.39% reduction for the riparian management zones is made up of two parts:

first, 3.2% of the 7.58% of riparian management zones are managed at 100% retention; and

second, the remaining 4.38% is managed at 50% retention resulting in a 2.19% reduction, for a total of 5.39%.



The estimated 50% retention is based on 'feathering' prescriptions (see Section 6.4.2, "Reductions to reflect volume retention in cutblocks").

�6.	Current Forest Management Assumptions

6.1	Harvesting

6.1.1	Utilization levels

The utilization levels defines the maximum stump height, minimum top diameter inside bark (dib) and minimum diameter at breast height (dbh) by species and is used in the analysis to calculate merchantable volume.



Table 9.�fillin ��	Utilization levels



�Utilization�����Analysis unit��Minimum dbh (cm)�Maximum stump height (cm)��Minimum top dib (cm)��Pine leading�12.5�30�10��All other species�17.5�30�10��Pulpwood agreement 16 types�10�30�8��

Data source and comments:



These levels reflect current interior utilization standards, licence requirements and current performance.



Volume curves for a minimum top dib of 8 cm and a minimum dbh of 10 cm are not available from the variable density yield projection (VDYP) model.  In order to determine suitable volume estimates for the pulpwood agreement stands, volume curves for different dbh's will be created and interpolation between them done, to create an appropriate existing stand volume curve.  Managed stand yield curves will be available at the utilization levels shown.



6.1.2	Volume exclusions for mixed species stands

One or more species in mixed species stands may be unmerchantable.  For example, the deciduous species in a predominantly coniferous stand will not be harvested.  The unharvested portion should not contribute to the estimated stand volume.  The species that do not contribute and that will be excluded from the estimation of stand volumes are shown in the table below.  These deductions do not apply to pulpwood agreement 16 analysis units.



Table 10.	Volume exclusions for mixed species types



Analysis units�Species�Volume exclusion (%)��2–10�All deciduous�100��All�Yellow pine (Py)�100���6.	Current Forest Management Assumptions

Data source and comments:



The exclusion pertains only to the deciduous and yellow pine portions of these analysis units.  The deciduous and yellow pine portion may contribute to biodiversity and coarse woody debris objectives at the stand level.  There is no overlap between the deciduous trees and yellow pine excluded here and those excluded for WT and WTP in Section 6.4.2, "Reduction to reflect volume retention in cutblocks."



6.1.3	Minimum harvestable age

Minimum harvestable ages are simply minimum criteria.  While harvesting may occur in stands just meeting the minimum requirements in order to satisfy forest level objectives (e.g., maintaining overall harvest levels for a short period of time or avoiding large inter�decadal changes in harvest levels), most stands will not be harvested until after the minimum harvestable ages because management for other resource values take precedence (e.g., requirements for the retention of older forest).



Table 11.	Minimum harvestable age criteria



�Minimum criteria���Analysis unit�Diameter @ breast height�Harvestable age��All pine�12.5 cm�80��All other coniferous Sp.�17.5 cm�120��

Data source and comments:



Stands will be eligible for harvesting at the age where they meet the minimum diameter or at the minimum harvestable ages specified, whichever is earlier.



6.1.4	Silvicultural systems

Approximately 80% of the volume harvested from the 100 Mile House TSA will be by even�aged silviculture systems with varying levels of retention.  Selection harvesting will be employed in two major situations as shown in the table below.  The goal of the selection harvesting is to create forest stand ages that maintain old�seral characteristics.  The stand attributes listed in the Biodiversity Guidebook (such as standing dead trees, coarse woody debris, species diversity, and structural diversity) will be maintained after harvesting.

�6.	Current Forest Management Assumptions

Table 12.	Silvicultural systems



Silvicultural system�Eligible analysis units or locations��Per cent (%) retention�Harvest level 2nd and later entries�Time between entries (years)��Selection harvesting�Dry�belt fir selection (fir�leading stands in IDF and SBPS biogeoclimatic zones)�50% — 1st entry�Mean periodic increment of entry period�30���Mule deer winter range — (non�standard data)�80% of the gross merchantable volume�20% of gross merchantable volume�50��

Data source and comments:



Dry�belt fir selection in interior Douglas�fir and sub�boreal pine�spruce



The harvesting prescription for fir�leading stands is to remove 50% of the stand volume in the first entry, re�enter the stand every 30 years thereafter and remove only the growth that has occurred during the 30 year interval.  The inventory file along with annual reports will be examined to determine how much of the dry�belt fir area has already been selectively harvested under this type of regime.



Mule deer winter range



The long range objective for fir�leading stands in the mule deer winter range is to create three different crown closure levels with no young age classes.  In order to meet this objective, the Mule Deer Winter Range Strategy includes a matrix identifying the winter range and the area of Douglas�fir stands available for harvest in each of the crown closure classes.



Current management in fir�leading and fir mixed wood (fir �symbol 242 \f "MS LineDraw" \s 11�� 40% distribution) stands is a rotation length of 250 years with a re�entry period of 50 years, this is based on the Mule Deer Winter Range Strategy and matrix.  The volume available for harvest at each entry, including the first entry, is 20% of the gross merchantable volume.

�6.	Current Forest Management Assumptions

Once the area available for harvest is cut, the mule deer winter range Douglas�fir stands will not be entered again for 50 years.



The amount of harvestable area is determined as follows:

If there are hectares available for harvest, as per the updated matrix, these will be harvested as soon as possible, until there are no further hectares available.  Then the mule deer winter range 'rests' for 50 years at which time 20% of the gross volume is harvestable again.



Mule deer winter range stands with less than 40% distribution of fir are not addressed in the Mule Deer Winter Range Strategy.  These stands are harvested applying even�aged silvicultural systems with varying levels of retention.



6.2	Unsalvaged losses

Table 13 shows the estimated average annual unsalvaged volume loss to catastrophic events such as insect epidemics, fires, wind damage or other agents over the long term on the timber harvesting land base.  The unsalvaged loss column only reflects those volumes which will not be recovered or salvaged.



Table 13.	Unsalvaged losses



�Analysis unit��Cause of loss�Annual unsalvaged loss�(cubic metres per year)��All�Fire�1 370��All�Insects�11 170��All�Wind�21 830���Total�34 370��

Data source and comments:



A study was completed under contract to determine the unsalvaged losses for the 100 Mile House TSA.  The contractor and the forest district health officers examined all records from 1992 to 1997 pertaining to the various loss agents mentioned above.  The study also determined the losses for disease however these are already accounted for in the volume estimates and hence are not included in the table.



6.3	Silviculture

To clarify the types of management that will occur to harvested stands following assumptions were made:

managed means that a new stand was established naturally or artificially, and density control was done at or near the free�growing stage or that the established stand had densities not exceeding the desired densities;

all areas disturbed prior to 1967 are not considered eligible for density control and will be regarded as unmanaged, natural stands.

�6.	Current Forest Management Assumptions

6.3.1	Regeneration activities in managed stands

Recently regenerated (after 1967) and future stands will be grown on managed stand yield tables (MSYTs) produced using the British Columbia Forest Service's table interpolation program for stand yields (TIPSY) growth and yield model.  Table 14 contains the inputs required to produce managed stand yield tables for this analysis.  A MSYT may be built from a number of tables if more than one regeneration method is used within an analysis unit.  When this is the case, tables are produced for the different regeneration methods (each method by species combination) are then aggregated into one table.



�6.	Current Forest Management Assumptions

Table 14.�fillin ��	Regeneration assumptions by analysis unit



�Analysis unit��Analysis unit #�Regen delay (years)��Regen type��Per cent (%)��Species��Per cent (%)��Density initial��Density thinned��Fdi, Ba, Sx (Low)�1610�7�Natural�100�Fdi,�Ba,�Sx�40�20�40�2000�1500�1500�1500��Fdi, Ba, Sx (G/M/P)�1615�7�Natural�100�Fdi,�Ba,�Sx�40�20�40�2000�1500�1500�1500��Pli (Low)�1640�7�Natural�Plant�90�10�Pli�100�2000�1500��Pli (G/M/P)�1645�7�Natural�Plant�90�10�Pli�100�2000�1500��Cot, A (Low)�1650�7�Natural�100�Cot�A�50�50�2000�1500�1500��Cot, A (G/M/P)�1655�7�Natural�100�Cot�A�50�50�2000�1500�1500��Cw, Hw (P)�4�4�Plant�90�Pli�50�2000�1500�������Fdi�15�4000�1500�������Sx�25�4000�1500����7�Natural�10�Hw�10�9000�1500��Cw, Hw (G/M)�5�4�Plant�90�Fdi�15�4000�1500�������Sx�25�4000�1500�������Pli�50�4000�1500����7�Natural�10�Hw�10�9000�1500��Sx, Ba (P)�6�4�Plant�100�Sx�100�4000�2200��Sx, Ba (G/M)�7�4�Plant�100�Sx�100�4000�2200��Fdi (ICH, SBPS) (P)�2�4�Plant�100�Fdi�100�4800�1500��Fdi (ICH, SBPS) (G/M)�3�4�Plant�100�Fdi�100�4800�1500��Pl (P)�8�7�Natural�Plant�90�10�Pli�100�6000�2300��Pl (G/M)�9�7�Natural�Plant�90�10�Pli�100�6000�2300��Dry belt (IDF and SBPS)�10�–�Natural�100�Fdi�100�–�–��Mule deer selection�11�–�Natural�100�Fdi�100�–�–��Mule deer even�aged�12�4�Plant�100�Fdi�100�4800�1500���6.	Current Forest Management Assumptions

Data source and comments:



In constructing MSYTs in TIPSY, the operational adjustment factor (OAF) 1 will be 10%, and the OAF 2 will be 5%.  A review of ISIS data indicates that the average well spaced stocking is over 90% of targets thus an OAF 1 of 10% was selected to represent the high level of site occupancy in regenerated stands.



Selection harvesting analysis units do not have a regeneration delay.  Douglas�fir is the preferred species in the dry�belt Douglas�fir types and in the mule deer winter range.  See Section 6.1.4, "Silvicultural systems."



Density initial and density thinned numbers are averages for all sites and are not site specific.



6.3.2	Immature plantation history

The purpose of this section is to identify areas of existing immature forest where the density (stems per hectare) was controlled and therefore should be assigned to a managed stand yield table (MSYT).  All not�satisfactorily restocked (NSR) and future clearcut harvested stands will be managed under MSYTs.



Table 15.	Immature plantation history



�Area managed (hectares or per cent)��Analysis unit�Age 1�10�Age 11�20�Age 21�30�Age 31�40��Clearcut areas�100%�100%�100%�100%��

Data source and comments:



In current practice there are two harvesting methods used in the 100 Mile House TSA, clearcut (with reserves) and selection.



Selection harvesting



Natural stand yield curves will be used for areas logged with the selection system.



Clearcut harvesting



Managed stand yield tables will be used for areas outlined in Table 14 according to the rationale below.  A project to define the specific site conditions found on age class 1 and 2 stands in this TSA, is now completed.  This information will be used to aid in the development of the MSYTs.



Age 1�10 stands (logged since October 1, 1987) must by law be regenerated to defined stocking standards within acceptable time frames as defined in approved PHSPs and SPs.



Age 11�30 stands have been closely monitored and many have received density control treatments since 1980.  Others either have densities less than maximum density or are eligible for treatment under ongoing forest renewal enhanced forestry and backlog programs.  It is assumed that all stands needing treatment will be treated within 20 years.

�6.	Current Forest Management Assumptions

Only 25% of stands age 31�40 are treated or have age and stand structures that will respond favourably to treatment for stand density based on local experience.



6.3.3	Not�satisfactorily restocked (NSR) areas

Land classified in the 100 Mile House TSA FIP file as type identity 4 or 9 is included in the current timber harvesting land base.  These type identities indicate not�satisfactorily restocked (NSR) land base.  The purpose of this section is to identify the total area of NSR currently existing in the timber harvesting land base, and the estimated rate at which the NSR area will be restocked.



Forest district silvicultural records (MLSIS/ISIS) show 7439 hectares of backlog NSR (i.e., harvested prior to 1987) and 28 440 hectares of current NSR.  NSR is restocked in proportion to the current area of each analysis unit in stands less than 20 years old on the assumption that the overall distribution of harvest within analysis units has not changed significantly over this period of time.  All backlog NSR will be restocked within 10 years whereas current NSR is assumed to regenerate within the regeneration delays provided in Table 14.



All NSR within the operable land base is included in the timber harvesting land base.  Any NSR within the inoperable portion of the land base will be reviewed when the forest inventory file is available to determine if this area should contribute to the timber harvesting land base.



The amount of NSR in the forest inventory file will not be available until processing of the file is complete.  Any discrepancy in area between the forest inventory files and district MLSIS/ISIS records (which are more up�to�date), aside from inoperable considerations, will be assumed to have already been restocked and is currently between 1 and 5 years old.  This area will be assigned to analysis units in proportion to the distribution of analysis units by biogeoclimatic zone as the previous stand label is no longer available on the inventory file.



6.4	Multiple use management

6.4.1	Objectives which require forest cover requirements

As noted in Section 4.1, "Management zones and tracking of multiple objectives (grouping)," the discussion on multiple objectives, forest cover requirements may be examined at a number of different levels.  These may be considered as layers in GIS terminology.  One possible layer may be landscape units, another may be wildlife areas, while another may be resource emphasis.  With the requirement to retain different forest characteristics across the landscape, it is important to identify how non�contributing forest (forest which does not contribute to the timber harvesting land base) may be considered in the forest cover requirements (i.e., maximum allowable disturbance or minimum area retention).

�6.	Current Forest Management Assumptions

Table 16a.	Forest cover requirements for multiple use and visual quality objectives (VQO) areas within each draft landscape unit



Note:	The following forest cover requirements will be applied to the management emphasis areas within each landscape unit.



��Green�up height (metres)�Green�up maximum allowable disturbance (% area)���Application��Multiple use areas�3�35�Timber harvesting land base��Scenic areas (VQO = PR)�3�15�Forested area��

Data source and comments:



"Forested area" includes all forested area whether in the timber harvesting land base or not.



The maximum allowable disturbance constraint for the multiple use areas is assumed to be applied to the timber harvesting land base.  The 100 Mile House forest district staff indicate that the multiple use areas are generally large contiguous patches of harvestable forest and the maximum disturbance of 35% adequately describes the cutting pattern used at this time.



Table 16b.	Forest cover requirements for the Clinton Creek community watershed



�Forest cover constraint�Application��Clinton Creek community watershed�1% < = 1 year�Timber harvesting land base��

Data source and comments:



The Clinton Creek Watershed Management Plan (April 1989) prescribes a maximum harvest of 1% of the timber harvesting land base within the plan area per year.  Harvest will be limited to this amount for clearcut harvest and a pro�rated amount for selection harvest based on the percentage of volume removed (i.e., 2% of the area for 50% volume removal).



�6.	Current Forest Management Assumptions

Table 16c.	Forest cover requirements for landscape level�biodiversity



Note:	In order to ensure that the maintenance of older forests is spread out within the TSA the following forest cover requirements will be applied to the draft landscape units.  The landscape units are not yet finalized, however, as the draft units are available in digital format they will be used as a modelling tool to simulate the geographic retention of older�forest characteristics across the 100 Mile House TSA.  This does not imply these units are final.  The numbers in the minimum retention area column coincide with the per cent requirement in the 1st, 7th and 14th decade respectively.



��Old�seral stage�����Minimum retention area by decade (%)����Biogeoclimatic�unit��NDT��1��7��14��Minimum age (years)��Application��ESSF�1�14�17�20�250�Forested area��ICH�2�7�8�9�250�Forested area��ESSF�3�11�13�15�140�Forested area��MS�3�11�13�15�140�Forested area��SBPS�3�5�6�7�140�Forested area��SBS�3�8�10�12�140�Forested area��ICH�3�11�13�15�140�Forested area��IDF�4�10�12�14�250�Forested area��AT�5����None���

Data source and comments:



Biodiversity guidelines will be modelled using information from the Forest Practices Code Biodiversity Guidebook.



As it is unknown at this time which landscape units will be declared lower�, intermediate� or higher�biodiversity emphasis objectives, a single weighted constraint for the old�seral stage was developed based on the anticipated distribution of 45% lower�, 45% intermediate� and 10% higher�emphasis.  The values shown in Table 16c above reflect the weighted Biodiversity Guidebook values.  The values in Table 16c are initially based on achieving one�third of the Biodiversity Guidebook old�seral stage constraint in the lower�emphasis portion.  As seen in the table this is built up over time to ensure that the full minimum retention of old�seral forest will be met by the end of three rotations.

�6.	Current Forest Management Assumptions

A process to establish biodiversity objectives for each landscape unit is currently underway and will be completed over the next several years.  As a first step in this process, draft biodiversity emphasis options and landscape unit boundaries for use in the regional landscape unit planning process were approved by the 100 Mile House forest district manager.  However, these boundaries and emphasis options have not been through the full process required by the FPC and thus have not been legally declared.



All stand heights shown in Tables 16a and 16b refer to top heights (inventory definition), not average stand height.



6.4.2	Reductions to reflect volume retention in cutblocks

Retention of volume within cutblocks may occur for a variety of forest management considerations.  For example, these may include WTP, riparian management zones (RMZ) or partial cutting systems.



Wildlife trees (WT) and tree patches (WTP)



The Biodiversity Guidebook describes two methods for providing the maintenance of stand structure over time.  One method is wildlife trees(WT) while the other is wildlife tree patches (WTP).  It is important to discuss the anticipated persistence of the particular method in different stand types.  For instance, different silvicultural systems may provide the intended structural diversity through modifying the timing timber is available.  Consideration should be given to whether the trees will ever be harvested and whether areas in riparian management zones (RMZ) are regularly being used to produce either WT or WTP.



A study was done of all major licensee cutting permits, by block, issued in the forest district from January 1994 to June 1997 to establish the percentage of the area retained as WTP and WT and riparian reserve zone (RRZ) and RMZ.  Due to the overlap with the parallel study done of twelve mapsheets the RRZ percentage will not be used.  The RMZ zone percentage provides an estimate of the legislated minimum management zones within designated WTP (Section 5.2.10, "Riparian and class A lakes reserve zones").



Table 17.	Reductions to reflect volume retention in cutblocks



�Management zone��Analysis unit�Reason for residual volume���Persistence�Area estimate on the timber harvesting land base (% )�Reduction to the timber harvesting land base��All�All�WTP�Persistent�6.0�6.0��All�All except 10 & 11�WT�Persistent�6.3�6.3��All �10 & 11�WT�Persistent�0�0��

�6.	Current Forest Management Assumptions

Data source and comments:



Persistence is defined as the ability of a wildlife tree patch to remain in situ over more than one rotation.  This is meant to describe the natural ability of the trees to survive or that harvesting is not planned within the next rotation period.



In the 100 Mile House TSA, all WT and WTP are planned to be persistent over the next rotation.  The forest district staff are implementing the FPC in such a manner as to allow for the economic removal of these patches after one rotation.  Removal may occur when there has been recruitment of additional suitable trees or stands in the local area.  Some veterans may be retained over more than one rotation.



All known overlaps were removed from the WT and WTP patches percentage including operability classes 3 and 5, applicable ESA categories and the deciduous component.  The deciduous component was factored out of the percentages based on forest cover inventory maps (Section 6.1.2, "Volume exclusions for mixed species stands," Section 5.2.4, "Environmentally sensitive areas" and Section 5.2.5, "Areas considered inoperable").

�7.	Sensitivity Analyses to be Performed

Sensitivity analysis provides a measure of the timber supply impact for those factors in which uncertainty in management assumptions and/or data integrity exists.  The magnitude of the increase or decrease in a particular variable should reflect the degree of uncertainty surrounding the assumption.  For instance, minimum harvestable age may be developed based on some minimum stand attributes which currently appear to dictate the earliest time stands are eligible for harvest.  Sensitivity analysis may indicate that a small reduction in these attributes may alleviate anticipated harvest level reductions in the future.  By developing and testing a number of sensitivity analyses, it is possible to determine which variables most affect results.  The first table shows issues that are particular to this TSA.  Table 18 lists standard sensitivity analyses that are to be carried out.



Table 18.	Sensitivity issues specific to the 100 Mile House TSA



Issue to be tested�Sensitivity levels��Harvest all deciduous���Category 2 and 4 operability zone�Include zones 2 and 4��Caribou deferral zone�Harvest after 20 years (harvest method as explained below)��Mule deer winter range harvest rate�Apply CCLUP Integration Report harvest calculation as described below��

�7.	Sensitivity Analyses to be Performed

Table 19.	Standard sensitivity analysis



Issue to be tested�Sensitivity levels��Existing stand yields�+/- 10%��Regenerated stand yields (non�selection)�+/- 10% ��Minimum harvestable age�+/- 10 years��Site index estimate for regenerated stands�Apply old�growth site index (OGSI) adjustments.��Landscape�level biodiversity�Draft emphasis options with biodiversity guidebook values.�Apply early� and mature�plus old constraints.��Land base (timber harvesting land base) changes�+/- 5%��Visual quality objectives�+/- 5% 10%��Harvest flow alternatives���Green�up periods�+/- 5 years��Multiple use zone�+/-10% on the maximum per cent area below green�up age.��Regen delay�Increase and reduce by 2 years.��

Caribou habitat



The prescription for caribou habitat, mainly spruce�balsam stands, is to remove 33% of the unmanaged stand volume each entry.  The time between entries is 50 years.
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