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PREFACE

This report contains a timber supply analysis for Tree Farm Licence 30 (TFL30) and is part of the provincial Timber
Supply Review process for TFL areas in British Columbia. Under Section 35(d) of the Forest Act, the TFL licence
holder is required to submit, for the approval of British Columbia’s Chief Forester, a management plan every five
(5) years. The management plan must include a timber supply analysis that analyzes the short and long-term
availability of timber that may be harvested from the TFL.

The purpose of the review is to provide the Chief Forester with sufficient information to enable him or her to
determine an allowable annual cut (AAC) for the TFL over a five-year period as required under Section 8 of the
Forest Act. In order for the Chief Forester to accurately and rationally make a determination, he or she must have an
up-to-date assessment of the timber supply available from the TFL based on the best available information,

including current land use decisions and forest management practices for the land base. This document provides the
Chief Forester with this assessment.

The timber supply analysis report focuses on a single forest management scenario referred to as the Base Case,
which reflects current management practices. Current management practices are defined by the specifications in the
management plan for the TFL including guidelines for the protection of forest resources, Forest Practices Code
(FPC) requirements and official land-use decisions made by Cabinet. An important part of this analysis is an
assessment of how the Base Case results might be affected by uncertainties through a process called sensitivity
analysis. Together, the Base Case scenario and sensitivity analyses form a solid basis for enabling the Chief
Forester to make an AAC determination. In addition to having an up-to-date assessment of timber supply when
setting the AAC the Chief Forester must also consider the short and long-term implications of alternative harvest

levels, the existing and proposed processing facilities of the licence holder, and the social and economic objectives
of the Crown.

This report is the second of three documents under the Timber Supply Review process for TFL30. The first
document, entitled TFL30 Management Plan 9 - Timber Supply Analysis Data Inputs and Assumptions Report, was
released in June of 2001 and provided detailed technical information related to the inventories, resource strategies
and assumptions used to support the timber supply analysis. The last document, after the timber supply analysis

report is submitted, will be prepared by government and will outline the Chief Forester's harvest level decision for
TFL30 and the reasoning behind it.

M
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EXECUTIVE SUMMARY

Tree Farm Licence 30 (TFL30) is located just northeast of Prince George in the Prince George Forest District. The
TFL stretches from its western boundary near Summit Lake on Highway 97, eastward across the western foothills of
the Rocky Mountains to slightly northeast of Sinclair Mills.

The total land base for TFL30 is 182,298 ha, of which 87% or 159,385 ha consist of productive forest lands. Of this
productive land, 410 ha consist of non-Schedule A private lands and 90 ha fall within a Class A provincial park'. Of
this remaining productive land, 74% or 118,725 ha are considered available for timber production and harvesting
under current management practices. At present, 14.8 million cubic metres of timber is available (i.e. above
minimum harvest age) for harvest across the timber harvesting land base (THLB) representing 78% of the total
volume currently available. Once the THLB has been fully developed, an additional 1,946 ha of productive forest
land is expected to be removed due to construction of permanent access structures leaving 73% of the TFL’s total
productive land base available for timber production over the long-term. Amongst reductions made to the
productive land base in order to define the THLB, low volume stands occupy the largest percentage at 12% of the
total productive, followed by non-forested lands consisting of brush at 7%.

The allowable annual cut (AAC) for TFL30 was last set in 1996 at 350,000 m*/yr under Management Plan 8 (MP8).
This AAC was then apportioned as follows:

e 327,288 m3 (94 %) Canfor, Schedule B Lands

¢ 21,312 m3 (5 %) Small Business Forest Enterprise Program (SBFEP), Schedule B Lands
e 1,400 m3 (1 %) Canfor, Schedule A Lands

As a result of the purchase of Northwood Inc. by Canadian Forest Products Ltd., the portion of the AAC attributable
to Canfor was reduced by 5 % (16,364.4 m®) and moved to the SBFEP apportionment.

Fifteen major changes from the previous analysis under MP8 are included in this timber supply review as follows:

» The Prince George Land and Resource Management Plan (LRMP) was completed and approved by
Cabinet on January 25, 1999. Specific resource management directions for individual Resource
Management Zones (RMZ) as well as general resource management directions that are applicable to all
RMZs identified under the LRMP were incorporated into the analysis.

> A higher level plan (HLP) entitled, Objectives for Recreational Sites and Trails, was approved by the
Prince George Forest District Manager on May 12th, 1997. Under the plan, management guidelines for
five recreation sites located within the TFL were implemented.

»  The Forest Practices Code (FPC) is fully implemented, including management requirements for riparian
areas and full biodiversity implementation at both the landscape and stand-levels as per the FPC Landscape
Unit Planning Guidebook.

> The results of the Scenario Planning Project (SPP) completed in June of 1999 by the McGregor Model
Forest Association (MMFA) were used to evaluate various land use and forest management options on the
TFL. The results from this project were used to develop the Base Case scenario under Management Plan 9
(MP9).

» A full Vegetation Resources Inventory (VRI) and Terrestrial Ecosystem Map (TEM) was completed across
the entire TFL land base in March of 2000. These two inventories were then combined to represent forest
cover and subsequently used to develop the growth and yield projections for natural and managed stands
used under the analysis. In addition, regeneration assumptions were tied to ecological units based on TEM
at the site series level.

» A Site Index Adjustment Project (SIA) was completed in February of 2000 and was used as the basis for

upward adjustments to VRI site index estimates in order to obtain existing and future managed stand
growth and yield projections.

' The Prince George LRMP identified the Giscome Portage Trail as a separate management zone (RMZ#32) and recommended protected area

status within a 100m buffer on either side of the trail. Under Bill 17-2000, all Cabinet approved protected areas within the Province were given
Class A Provinvial Park status,
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» Minimum harvest ages for naturally established stands were based on the Administrative Guidelines for
Priority Cutting Ages approved for use by the Regional Manager, October 22, 1998. Minimum harvest
ages for existing and future managed stands were based on the age at which 95% of the culmination of
Mean Annual Increment (MAI) is achieved.

> Estimates of spruce leader weevil impacts on managed stand yields were assessed through field sampling
over the summer of 2000. These impacts were accounted for by a downward adjustment of existing and
ﬁJturr% managed stand yield projections through increases to the Operational Adjustment Factor 1 (OAF1)
in TIPSY.

> Through a Level 1 Interior Watershed Assessment (IWAP) completed in December of 1998, watersheds
were delineated and assessed under the INAP. Peak Flow Index (PFI) targets were assigned to each
watershed through the IWAP and applied in the analysis.

> Harvest scheduling priorities were guided by the need to minimize the forested area classified as extreme to

high hazard for mountain pine beetle, spruce bark beetle and balsam bark beetle over time by targeting the

oldest susceptible stands in each hazard class first.

The Tri Lakes Recreation Emphasis Area was reduced in size and removed from THLB.

The McGregor River Management Zone was removed from the THLB.

Visual and recreation resource inventories were updated and management practices implemented as per

LRMP, FPC and Regional guidelines.

Conversion of areas occupied by non-commercial brush species to conifer plantations is no longer assumed

and therefore these areas were completely removed from the THLB.

Timber supply forecasts were obtained using Forest Planning Studio (FPS/ATLAS) - a spatially sensitive,

sequential simulation-based forest estate model. This modelling approach enabled the explicit

representation of spatial constraints and permitted the mapping of resource inventory changes through time.

In addition, spatially sensitive forecasting allowed for the completion of a 20 year plan that is fully

rationalized to the data inputs, assumptions and resource objectives identified under MP9.

vV VYVY

v Vv

The results of this timber supply analysis suggest that an immediate 19% reduction to the current AAC of 350,000
m’/yr is required, relative to the harvest flow policy requirement of ensuring that declines in timber supply do not
exceed 12% per decade. The analysis shows that this new harvest level of 285,000 m*/yr can be maintained for the
next 10 years before harvest levels must decline by 12% per decade for three decades to 193,690 m’/yr. Over the
next 40 years, starting 41 years from now, the harvest level increases at an average rate of 9% per decade to a long-
term harvest level of 508,759 m*/yr, beginning 81 years from now. An alternative Base Case forecast demonstrates
that the current AAC could be maintained over the next five years, however, this would necessitate a more rapid rate
of decline from the current AAC at 15% every five years until year 20.

On average over the short-term, timber supply under MP9 is 22% below the harvest levels obtained under MPS.
Over the mid-term period, 21 to 80 years from now, timber supply is on average 4% below MP8 harvest levels,
ranging from 27% below MP8 levels at the start of the mid-term, to 20% above in the last period of the mid-term, 61
to &0 years from now. The THLB under MP9 was reduced by 7,525 ha or 6% rclative to MP8, causing a downward
pressure on timber supply across the planning horizon. In addition, significant changes to forest management
practices combined with the use of spatially explicit harvest rules and targets, act to severely regulate the rate of
harvest particularly over the first half of the mid-term, resulting in further downward pressures relative to MP8.

Over the long-term, the harvest level obtained under MP9 is 36% higher than the Long-Term Harvest Level (LTHL)
achieved under MP8 and is realized 20 years sooner. Overall, this suggests that in the long-term, increases to
managed stand site productivity estimates under MP9 significantly outweigh the additional land base removals,
yield reductions for spruce leader weevil and the additional forest management requirements of the FPC and LRMP.

The short-term (next 20 years) timber supply is most negatively affected by targets for biodiversity patch sizes
specified under the Landscape Unit Planning Guidebook. Timber supply is most severely constrained by this
management requirement over the mid-term period 31 to 40 years from now, however, in order to realize the harvest
flow policy of no more than a 12% per decade decline rate, this mid-term timber supply effect negatively impacts
short-term harvest levels. Under a sensitivity analysis, harvest rules were removed that ensured biodiversity patches
did not exceed the size targets specified in the Landscape Unit Planning Guidebook. The resulting harvest flow
forecast, demonsirated that the current AAC could be maintained over the next 30 years before harvest levels had to

MA
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decline by 10% for one decade. The potential exists for minimizing the negative timber supply effect of patch size
targets through alternative harvest scheduling options and patch designs while remaining consistent with Landscape
Unit Planning Guidebook targets; however, time limitations prevented alternative solutions from being explored
under this timber supply review. A more important consideration however, revolves around a number of studies
completed over the last five years investigating natural disturbance dynamics within the Prince George Forest
Region. Based on the information gathered under these studies, new regional guidelines are currently being put
forward by government, which suggest significant changes to the biodiversity patch size targets specified in the
Landscape Unit Planning Guidebook. The results obtained under this sensitivity, where targets for biodiversity

patches were removed, appear to be more consistent with the recommendations specified under these emerging
policy changes within the Region.

Since timber supply under the Base Case is severely constrained during the first half of the mid-term due to
biodiversity patch size requirements, any factors that alter the quantity or availability of volume from naturally
established stands will impact short-term harvest levels. Sensitivities demonstrated that any positive or negative
adjustments to natural stand yields will have a proportionate impact on short and mid-term harvest flows.
Uncertainties exist, since average natural stand yield estimates obtained through field sampling under the VRI and
1996 inventory audit programs are higher by 21% and 15% respectively, when compared to the average yield
obtained for the same population based upon the yield projections used in the analysis. Sensitivities revealed that a
20% increase in natural stand yield estimates would permit the current AAC to be maintained over the next 10 years
and that on average, harvest flows could be increased by 21% over the next 40 years.

Uncertainty regarding reductions to the productive land base was also explored through sensitivities. Under the
Base Case, natural stands not capable of achieving minimum economic yield targets were removed from the THLB,
however, results of the SIA project suggest that many of these stands have marginal yields due to poor stocking
conditions rather than as a result of low site productivity. A sensitivity analysis which applied the minimum
economic yield criteria to managed stand yield projections rather than natural stand projections, resulted in a net
increase to the THLB of 6% or 6,661 ha. The addition of these lands back into the THLB increased the current
amount of available growing stock by 5% or 734,885 m® relative to the Base Case. However, the timber supply
effect of this THLB increase revealed no significant changes relative to the Base Case forecast over the short and
mid-terms. A review of the model outputs revealed that this unanticipated result was due to the fact that 78% of the
additional volume was located within resource emphasis zones where harvest opportunities are severely restricted

due to current harvest rules and target violations. As a result, the majority of the area could not be accessed over the
short and first half of the mid-term period.

Since natural stands are on average 30 years past minimum harvest age at the present time and these stands make up
87% of the total current growing stock, any increase to natural stand minimum harvest ages would need to exceed
30 years in order to impact the availability of this volume. However, sensitivities revealed that increasing natural
and managed stand minimum harvest ages by 10 years would negativity impact short-term harvest levels by 6%
relative to the Base Case forecast. This is because significant timber supply shortfalls occurred both at the start and
at the end of the mid-term period. As a result of the shortfalls in the first half of the mid-term, a reduction to short-
term harvest levels is necessary in order to realize the maximum decline rates specified under the harvest flow
policy. Shortfalls at the start of the mid-term, when harvests depend entirely on the natural stand inventory, suggest
that increases to natural stand minimum harvest ages will influence the availability of this volume even though
much of it has aged well beyond the minimum harvest ages specified under the Base Case. A review of the model
outputs revealed that a 10 year increase in natural stand minimum harvest ages was sufficient to both alter the
harvest queue relative to the Base Case, as well as limit the availability of some stands that were harvested under the
Base Case. Both the harvest rules associated with targets for biodiversity patch sizes in conjunction with the
adjustments to the harvest queue which cause targets for other non-timber resources to become more binding, lead to
the timber supply shortfalls in the first half of the mid-term. Shortfalls in the latter half of the mid-term are
attributable to the 10 year increase in managed stand harvest ages. This is because harvests increasingly depend

upon the managed second growth inventory over this period, which on average, is harvested a mere four years past
minimum harvest age under the Base Case.

Factors affecting managed stand minimum harvest ages include site productivity estimates, forest health agents that
impact growth rates such as brush competition, insects and/or diseases and finally, forest management decisions
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regarding rotation age. Sensitivities revealed no short-term impact to timber supply as a result of reductions in
managed stand site productivity estimates of 25% relative to the Base Case. When the impact of using the
unadjusted site index estimates from VRI to obtain managed stand growth and yield projections was tested,
shortfalls relative to the Base Case only occurred in the latter half of the mid-term. In addition, this result suggests
that the binding effect of biodiversity patch size targets outweigh the effects of both PFI targets for watersheds and
the denudation targets for visual polygons, since these height dependant constraints become more restrictive as a
result of reductions to site productivity estimates. Minimum harvest age reductions related to forest health issues
were indirectly incorporated into the Base Case forecast through yield reductions made to managed stand yield
projections in order to account for spruce leader weevil impacts. With respect to management decisions regarding
rotation age, the minimum harvest ages for managed stands were based on the age at which 95% of the culmination
of MAI is achieved. As a result, the average minimum harvest age for managed stands within the THLB is 60 years
and the average age at which managed stands were harvested over the long-term under the Base Case was 100 years.
The average diameter at breast height, for spruce at 60 years of age, is 21 cm while at 100 years it is 28 cm.
However, TFL30 consists of some of the most productive growing sites in the northern interior. Asa result, the
TFL is capable of producing large diameter premium quality sawlogs through management, in relatively short
periods of time compared to other areas within the northern interior. Much of the volume harvested from the TFL is
delivered to the Upper Fraser Sawmill which is specialized to process large diameter premium quality sawlogs. An
analysis completed through this timber supply review examined the minimum harvest ages necessary to grow spruce
sawlogs which meet the optimal mill requirements of an average butt diameter of 46 cm or 36 cm at breast height.
The results of the analysis showed that average minimum harvest age for managed spruce stands would need to be
180 years in order to obtain these log dimensions; a difference of 120 years relative to the minimum harvest age
chosen under the Base Case. Although the impact of this management option was not explored, it is almost certain
that this adjustment would significantly impact short-term wood supply, since the existing stock of available volume

from unmanaged natural stands would have to be harvested at a significantly reduced rate in order to realize the
harvest flow objective under the Base Case.

Over the long-term, beyond 80 years from now, the harvest level is most affected by changes in estimates of site
productivity since it directly affects the growth and yield of managed stands and also indirectly influences minimum
harvest ages and the binding effect of resource targets dependant upon rates of height growth. As mentioned earlier,
using the unadjusted site index estimates from VRJ, rather than the SIA adjusted estimates, represents a 25%
reduction in site index relative to the Base Case. As a result of this change, the sensitivity forecast revealed that the
LTHL must decline by 32%. Sensitivities also revealed that the LTHL reacted proportionally to adjustments made
to managed stand yield estimates. A 10% increase or decrease in managed stand yields resulted in a similar 10%
increase or decrease in the LTHL. Finally, sensitivity tests revealed that the LTHL was responsive to changes in the
THLB. When additional lands removed due to minimum economic yield criteria were returned, representing a 6%
increase in the area of the THLB, the sensitivity forecast revealed a subsequent increase in the LTHL of 5%.
Conversely, sensitivities revealed that the LTHL was unresponsive to a 10 year adjustment in minimum harvest age.
This is because managed stands were harvested on average, 42 years past minimum harvest age under the Base
Case. Therefore, in order for the LTHL to be affected, adjustments to harvest ages would need to exceed 42 years.
Sensitivities also revealed that the LTHL was unresponsive to the removal of biodiversity patch size requirements.

In conclusion, based on the data inputs and assumptions used under this analysis, the results suggest that an
immediate 19% reduction to the current AAC of 350,000 m®/yr is required. It is likely that this outcome will have
an economic impact on Canfor’s operations and may potentially impact the surrounding communities which provide
services and human resources to those operations. As a result, any alternatives to the Base Case which minimize or
eliminate the need for this immediate reduction would be preferable.

Sensitivity analysis revealed that targets for biodiversity patch sizes implemented as per the Landscape Unit
Planning Guidebook requirements, are solely responsible for this immediate reduction since their removal would
enable the current AAC to be maintained for the next 30 years. It is reasonable to accept the timber supply results of
this sensitivity since it does not require compromises to any other resource objectives identified for the TFL and in
fact, appears to be more consistent with new regional guidelines currently being put forward by government that
sugeest significant changes to the current patch size targets under the Guidebook. In addition, the implementation of
this sensitivity through the 20 year plan can be clearly articulated since the analysis was completed using a spatially
explicit dataset and forest estate model. Asa result, it can be clearly shown where, when and how harvests must

ma
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occur in order to support this timber supply forecast. In addition, resource indicator responses over both the short
and long-terms can be reported and used to measure performance relative to the resource objectives identified under
the analysis.

Another critical issue in this analysis which may act to minimize the extent of the short-term timber supply
reduction indicated under the Base Case relates to yield estimates for natural stands. Average natural stand yield
estimates obtained through field sampling under the VRI and 1996 inventory audit programs are higher by 21% and
15% respectively, when compared to the average yield obtained for the same population based on the natural stand
yield projections used in the analysis. Sensitivities revealed that a 20% increase in natural stand yield estimates
would permit the current AAC to be maintained over the next 10 years and that on average, harvest flows could be
increased by 21% over the next 40 years. Based on the differences between the field sample estimates from VRI
and the inventory audit with the estimates obtained from the projections used under the analysis, a careful review of

the yield contributed by the existing natural forest inventory should be undertaken to ensure natural stand yields are
not underestimated in the analysis.
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1.0 Introduction

The following sections of this report outline the timber supply analysis completed in support of MP9 for TFL30.
Sections 2 and 3 of this report provide brief descriptions of the TFL area and the data inputs and assumptions used
under the analysis. The analysis approach and methodology is detailed in Section 4 and the results for the Base Case
are presented in Section 5. Section 6 examines the sensitivity of the Base Case results to uncertainties in the data

inputs and assumptions used to support the analysis and lastly, Section 7 provides a summary and presents some
conclusions which may be drawn from the analysis.

2.0 Location and Physical Description of Tree Farm Licence No. 30

TFL30 is located in the Prince George Forest District, predominantly north of the Fraser River and stretching from
close to Highway 97 on the west to northeast of Sinclair Mills on the east, as shown in Figure 1. The boundaries of
the TFL are also consistent with the McGregor Model Forest, a research initiative of the Federal Government of
Canada, to develop innovations in sustainable forest management systems and techniques.

The TFL is located in the western
foothills of the Rocky Mountains and as a
result is subject to heavy snowfalls and
substantial summer rainfall. Ecologically,
the TFL is dominated by the very wet and
wet cool variants of the Sub-Boreal
Spruce (SBS) Zone occupying 80% of the
total land base, followed by the wet cool
variant of the Englemann Spruce
Subalpine Fir (ESSF) Zone at 7% and the
very wet cool variant of the Interior Cedar
Hemlock (ICH) Zone at 6%. The
remaining area of the TFL consists of the
moist cool variant of the SBS Zone at 4%,
Vi, followed by the wet cold variant of the

= el e O \ ESSF Zone at 3%. High precipitation
| —N levels combined with deep soils have
‘ | : contributed to providing the TFL with
some of the most productive growing sites
anywhere in the northern interior of the
province. As a result, a large proportion
of the volume harvested to date has consisted of premium quality spruce sawlogs. Nutrient rich, wet to moist soil
conditions have also resulted in 7% of the productive land base consisting of areas dominated by herbaceous and
woody brush species with low to no conifer stocking.

Figure 1: Location of TFL30

Few stand-initiating disturbances have resulted in much of the existing naturally established forest to be greater than
100 years of age, with most of this area residing within age class 8, at an average age of 168 years. This existing
natural inventory consists predominantly of spruce which makes up an estimated 53% of the current available
volume, followed by sub-alpine fir (balsam) at 30% and pine at 7%. The remaining mature forest inventory consists
of birch, aspen, hemlock, cottonwood and Douglas-fir. Industrial scale forest harvesting operations have occurred
within the TFL since 1959. Through clear-cut harvesting practices, these operations are responsible for the majority
of young forest consisting currently of managed, even-aged spruce leading plantations in age class 1, with an

average age of seven years’. Only 15% of the total forested land base are found between age classes 2 and 5 with a
relatively even amount of area in each of these age classes.

2 Note under this analysis, all stands established prior to 1978 were considered to have established naturally without any silviculhare
investments.
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3.0 Data Inputs and Assumptions

This section provides a summary of the data inputs and assumptions used to support this timber supply analysis. A
detailed description and map folio of the inventories used, along with the specific criteria and assumptions made in
order to model the resource strategies identified under MP9, is documented in the report, TFL30 Management Plan
9 - Timber Supply Analysis Data Inputs and Assumptions Report.

31 Land Base Inventory

The development and collection of land base information necessary to support this analysis commenced soon after
the last AAC determination for the TFL was made in 1996 under MP8. Significant inventory projects undertaken
during this time included a re-inventory of the TFL to VRI standards and an ecological inventory to TEM standards.
Canfor's Forest Development Plan (FDP) mapping was used to update the VRI for disturbance and stocking to 2000
since the VRI was based on 1995 aerial photography. The regeneration assumptions for the analysis were used to
determine stand composition within new openings created since 1995. In all, 29 digital resource inventories and
their associated attribute files were used in the analysis to describe the TFL land base and identify areas with
specific forest cover objectives, harvest rules, management activities and to define the THLB>.

1% Based on the resource strategies under MP9, 20
Unclassifid Lands (2047t E”f' . ,  Teduction categories were identified in order to define
b= Arcaae Mt the THLB. Figure 2 provides a summary of the areas

removed®. The pie chart reveals that of the total TFL
land base of 182,298 ha, 1% was considered
unclassified since necessary forest cover attributes
were absent and 11% was considered non-productive.
The productive land base is therefore 159,385 ha or
87% of the total. Productive land base reductions
amounted to 23%, leaving 118,725 ha or 65% of the
total land base available for timber production and
harvesting. The table below provides a breakdown of
the reductions made to the productive land base, sorted
in descending order, based on the total productive area
in each reduction category. The table reveals that low
yield stands occupy the largest proportion of the
productive land base at 12%, followed by the area
necessary to meet Wildlife Tree Retention (WTR)
requirements at 9%.

(2,646 ha)

. .. To Percent At Parcant et rotantial Percant
Elﬂie 2: THLB Definition Productive Land Basa Reduction Category P;;:‘ of Total| T‘HLQ of Total HLB it of
(ha) Prad. (ha) Prod, (ha) THLB

Minimum Ecanomic Yisld 18.509] 11.6% TBar7| 116 [ a
Wildiife Tree Ratantion 14,607 | 2% 3,356  2.1% 3,355 2.8%
Nor-Commercial Brush 10,580 6% 4.5 2.9%) 3,531 3.0%|
Caribou High Valus Habitat 8,313 ] 1.751 1.1% 113 0.1%
Difficult Regeneration 8,081 5.1% 4.273 2.7% 1,866 1.6%
Linsiable Tetrain 5111 12% 2,809 1.8% 1.026 0.9%

IW‘sngnr Rivar Managemanl Zona iiaz 2.0% 832 0.5% U] 0.0%
Riparian Reserve Zones 2.821 1.8% 1.2068] 08% 264 0.2%
Depducus Leading Stands 2 857 1.7% 2071 1.3%] 1374 1.2%)
Woodall Recreation Area 1.734 1.1% 104 0.1% v 0.0%)
Seabach Riparian Zone 1.186] 0.B% a4l 0% 7] 0.0%
Tri-Lakes Racreation Area E75 0.4% 478 0.3%| 289 0.2%!
Horseshoe Recreation Area B48]  0.4% 332]  0.2% 0 0.0%
Private Lands (Non-Schedule A Lands) 4 0.3% 410 0.3% 313 0.3%
Giscome Portage Trail (Class A Provincial Park) 3 01% B0] 0.1% 78]  0.1%

|Recreation Sites 2 0.0% 4]  0.0% 2 0.0%

> See Section 3 of the information package for details regarding the inventories used.
A
May 29, 2002 ({‘1\5 2
s (i

McGregor



TFL30 MANAGEMENT PLAN NO. 9 = :
TIMBER SUPPLY ANALYSIS REPORT

The net THLB reduction column to the right, shows the productive area removed under each category according to
the order in which reductions were made to account for overlaps between categories. The last column shows the
potential increase to the THLB that would occur if each individual category were brought back into production.
This column reveals that bringing low yield stands back into production would result in the largest increase to the
THLB at 6%, followed by areas of non-commercial brush at 3%. If both of these reduction categories were returned
to production concurrently, then a 10% increase to the THLB would be realized. This column also reveals that if
harvesting were permitted in the Woodall Recreation Area for example, no net increase in the THLB would occur.
This is because 76% of the productive area within this recreation zone also falls within caribou high habitat units,
55% is considered too difficult to regenerate, 45% consists of low yield stands and 25% consists of unstable terrain®.

Figure 3 shows the merchantable volume currently found across the THLB by tree species® by availability. Of the

16.9 million cubic metres currently present, 87% is available for harvest while the remaining 13% is currently below
minimum harvestable age.

Volume (millions of cubic metres)
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spruce
white/hybrid spruce balsam pine hemlocklicedar fir deciduous black spruce
Vol 1 vV I Vol
uu,m . Parcent Vclu:na Percent VDI“:" x Parcent ve u;" " Parcent ulu:ue Percant Vo u:n o Percont ou:n o Percent
(m’) {m’) (m’) (m’) {m”) (m’) (m)
Below 605,883 7 1246764 20% 8268 6% 130,508 21% 44011  186% 652,637 18% 4637 8%
Above | 6006169 8a% §,146,423|  80% 628.756| 94% §12,085) 79% 231,188] B4% 225265 B1% 45601 91%
8,612,052 51% 6,393,187] 38% 667,024] 4% 651,683] 4% 275,199 2% 277,902 2% 50,238 0.3%

Figure 3: Current THLB merchantable volume by tree species by availability

Spruce dominates the volume profile making up 51% of the merchantable volume found across the THLB, of which
93% is currently available for harvest. Balsam is secondary, contributing 38%, followed by pine at 4%. Together,
the remaining species found within the TFL make up 8% of the current volume profile.

* See Section 7 of the information package for details regarding THLB definition and Figure 33 for the location of reductions within the TFL.

% See Table 89 of the information package for a detailed breakdown of the overlaps between reduction categories.

¢ Note that the volumes reported by species were caleulated by multiplying the percent composition of each species in a stand by the 1otal current
merchantable volume reported for that stand.
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Figure 4 shows the merchantable volume currently found across the THLB by tree species by site quality class’.

Volume (millions of cubic metres)

10 1
9 - e DOlow ]
8 R e I e ____.__ _._ mPoor ]
7 - P _ J —_ BMedium
6 - . R N - B Good
5.

4

white/hybrid spruce balsam pine hemlock/cedar fir deciduous black spruce
whitefhybrid spruce balsam pine hemlockicedar fir deciduous black spruce
- ’E'g Volumee Vaolume Volume Valume Volums Volume Volume
Site Class| Site > Parcent 3 Percent 1 Percent Percent 3 Parcent 3 Percent 3 Purcent
tndex | (M) {m’) (m* (m’) (m') {m’) (m’)
Good 20 A BT8,357 5% 3315773| H2% 237,848 38% 41,101 6% 8257 25% 1,981 1% 451 15%
Madium 14.6 3,450 068 40% 2 42% 350,922 53% 261,588 40% 151,009 55% 175,878 (=) 18271 0%
Poar 122 275 504 3% 4, % 67,350 10% 349,000 54% 55,894 20% 100,044 J6% 20,022 a0%
Low 10.5 4,086])  0.047% 1,527] 0.024% 101,803 2% 14] 0.002% 0] 0% 1] 0% 4,493 9%
Totals: 179 8,612,052 51% 6,393,187 3% 667,024 A%, 651,683 4% 275,189 % 277,802 2% 50,238 0.3%

Figure 4: Current THLB merchantable volume by tree species by site class

Of the total merchantable volume currently found across the THLB, 51% is found on good growing sites with an
average site index of 20 metres at a breast height age of 50 years. Of the remaining merchantable volume, 42% is
found on medium quality sites, 8% on poor and less than 1% from sites considered low®. The majority of the current

merchantable volume contributed by spruce and balsam is found on good growing sites while the opposite is true for
hemlock and cedar.

Across all species, the area weighted average site index of the current THLB natural stand inventory is 17.9 metres.
Based on the site index adjustments applied to managed stands, a 3.2 metre or 18% increase in average site
productivity will be realized, once the current inventory of naturally established forest is converted to managed

second growth’. At the present time, 63% of the area within the THLB consists of naturally established forest while
the remaining 37% consists of managed plantations.

7 See Table 19 of the information package for the site class breakpoints by tree species used to define site classes.
§ Most growing sites considered low were removed from the THLB under minimum economic yield criteria. See Section 5.5.1 of the
information package for the criteria used and a detailed description of the inventory for this forest type.

® See Section 5.12.1 for a detailed description of the site index adjustments used in the analysis, along with tabular summaries showing their
impact on key growth and yield attributes across the forested land base,

A
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Figure 5 shows the merchantable volume currentl

y found across the THLB by tree species by stand composition

order.
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Order (m") (m?) (m% (m") (m?) (m’) (m")
Leading 6,584 801 T6% 3786,482| 59% 458,813 ©69% ABA 505| T4m 130,863] 47% o] 0% 34,396 68%
Secondary 1,569,843 <3%: 2430438 38% 142,763 21% 108,820 17% 6n.126 21% 82133 30% 14,955 30%
Third 53,904 1% 183179 3% 57,508 % 50489 8% 71,758 26% 149 573 54% BE4 2%
Fourth 3.340 ;! 10,622] 0.168% 5580 1% 8,728 1% 11,058 4% 31,982 12% 21| G.042%
Fifth 64 04 2468| 0.038% 1.351] 0.202% 41| 0.006% 3698 1% 11,403 A% v} 0%
Shxth 0 0% 0 0% 0 0% 0 0% 503 0181% 99| 0.036% 0 0%
Totals: 8,612,052 51% 6,393,187 38% 667,024 4% 651,883 A% 277,902 2% 275,199 2% 50,238] 0.3%

Figure 5: Current THLB merchantable volume by tree species by stand composition order

Based on the VRI, Figure 5 reveals that the maj ority of the current merchantable volume by species is found where

each species is leading within the stand exce

aspen and birch.

Although, 47% of the total merchantable volume contributed b
the majority at 53%,

pt for Douglas-fir and deciduous species consisting of cottonwood,

y Douglas-fir is found where it is the leading species,
is found where it exists as a secondary or lower stand component. Deciduous volume in a

leading stand position is not present since deciduous leading stands were removed from the THLB, however,
utilization of deciduous is assumed where they occur as secondary or lower stand components. As a result, 275,199
m’ or 2% of the total merchantable volume currently present, consists of deciduous species.
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Figure 6 provides a further breakdown of the information presented under Figure 5 revealing the aggregated species
composition for each leading species stand type based on current merchantable volume within the THLB.

Percent of Total Merchantable Volume by Leading Species
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spruce 1% B7% 26% 2% 1%] 0.148% 1%| 0.052% 1% 1%| 0417%] 9,661,371
balsam 1% 30% aEM 0.267% 1% 0.002% 1% 0.027% 0.386% 0.201% 1%] 5,621,403]
ping 6% 22% E% B1% 0% 0% 1% 1% 0.188%: 2% 1% 691,969
hamilack 3% 14% 13% 0.014% 66% 1% 2% 0% 0.428% 0.032% 1% 638,951
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Figure 6: Current THLB merchantable volume species composition bv leadine species

Figure 6 reveals that of the total merchantable volume currently found within the THLB, 98% comes from mixed
species stands with only 2% being contributed by pure stands. Amongst balsam, pine, cedar and Douglas-fir leading

stands, spruce represents the second largest volume component while amongst spruce leading stands, balsam
represents the largest secondary volume component.

Across all hemlock leading stands, spruce and balsam make up the majority of the secondary volume in relatively
equal proportions while pine is the dominant species associated with black spruce leading stands.
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Figure 7 shows the current age class distribution over the TFL forested land base both spatially and using graphical
as well as tabular summaries.
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Figure 7. Current age class distribution over the total forested land base

The current age class distribution for the TFL reveals that 39% of the total forested land base consists of stands in
age class 8, 27% in age class 1, with the remaining 34% distributed amongst the other age classes.
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As a result of reductions, 21% of the forested land base is located outside of the THLB and is currently distributed
across all age classes with the majority residing in age class 8. Although this area does not contribute to timber
supply directly, it does contribute to non-timber resource targets such as landscape and stand level biodiversity,
visuals and watershed hydrology. As a result, the land base outside the THLB can affect timber supply indirectly,
by regulating the amount, rate and pattern of harvest based on its forest composition and structure through time.
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Figure 8 provides a breakdown of the age class distribution across the THLB by area either above or below
minimum harvestable age.
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Figure 8: Current age class distribution over the timber harvesting land base by timber availability

Across the THLB, 32% of the forested land base consists of stands in age class 1 and 36% in age class 8 with the
remaining 32% distributed over the other age classes. Across all stands currently below minimum harvest age, on
average, 50 years are required before they become old enough to harvest. As a result, over this time period, timber

supply over the short and first half of the mid-term must be supported by growing stock from naturally established
forests, the majority of which is currently found in age class 8.
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Figure 9 shows the distribution of merchantable volume currently present over the THLB, by age class, by tree
species.
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Figure 9: Current distribution of THLB merchantable volume by age class by tree species

Figure 9 reveals that 67% the total current merchantable volume within the THLB is found within age class 8 from
which most of the timber supply is dependent over the next 50 years. Within this age class, 57% of the volume
consists of spruce and 36% consists of balsam.
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3.2

Significant changes in land base inventories, land uses and forest management practices have occurred since the last
timber supply analysis was completed in 1996 under MP8. The following table compares the timber and non-timber

Forest Management Strategies and Assumptions

resource strategies and assumptions that were implemented under MP9,'? relative to those used under the MP8
timber supply analysis.

Table 1: Summary of Base Case forest management strategies and assumptions

Resource Issue

MP9 Strategies and
Assumptions

MP8 Strategies and
Assumptions

Comments

Natural Non-
Productive Areas
(NP)

NP areas were defined as those
sites incapable of growing any
commercial tree species of any
quality or quantity currently or
into the future in their present
state. NP areas were identified
using TEM site series
information and deducted from
the area of each polygon.

NP areas were identified using the
1995 FIP attribute files based on
the non-productive descriptors
and basic class codes. NP areas
occupying less than 100% of a
polygon were accounted for
through a TIPSY OAF1 yield
reduction.

Based on the NP definition used
under MP9, alpine forest or
forested wetland types typically
described as AF or NP forested
under the previous FIP inventory
were considered productive.
Unlike FIP, TEM polygons
frequently consisted of NP
expressed as a percentage of the
polygon’s area. Under MP9, the
area considered NP increased by
90% relative to MP8 from 9,469
ha to 17,993 ha.

Forested Land
Base Definition

Using VRI, the forested land
base was defined as the
productive area currently having
2 10% commercial tree cover
where stand age is > 80 years of
age or, all stands < 80 years of
age except those areas
classified NCBR, where crown
closure is <10%.

The forested land base was
identified using the 1995 FIP
attribute files where projected type
identity was between 1 and 3. All
areas classified NSR and a
portion classified NCBR were iater
added back to the THLB over
time.

Under MP9, 151,219 ha were
considered forested including all
current NSR. Forested areas
contributed to resource targets
under MP9 included forested
areas outside the THLB of 32,494
ha or 21% of the total forested.

Lands Not
Managed by
Canfor

Private, non-Schedule A lands

and the Giscome Portage Trail

buffer zone were removed from
the THLB.

Identical areas removed.

Combined total area equaled 522
ha under both MP8 and MP9.

Non-
Merchantable
Timber Types

Two non-merchantable timber
types were removed from the
THLB based on VRI attribute

data and VDYP yield projections:

1. naturally established stands
which produce insufficient
merchantable yields to warrant
timber harvesting from an
economic perspective. Criteria
based on achievement of
minimum yields by a certain age,
by harvest system, by leading
species''.

2. deciduous leading stands.
Any secondary or lowsr
deciduous volume companents
within existing natural stands
were not deducted from VDYP
yield projections.

Similar to MP9, two non-
merchantable timber types
(referred to as Problem Forest
Types) were removed based on
1995 FIP attribute data and VDYP
yield projections:

1. criteria based on
achievement of 100m*/ha by 200
years of age across all stands.

2. deciduous leading stands.
Identical to MP9, any secondary
or jower deciduous volume
components within existing natural
stands were not deducted from
VDYP yield projections.

Reductions under MP9 for this
category increased by 267%
relative to MP8 from 5,775 ha
under MP8, to 21,196 ha under
MP9. The minimum yield criteria
used under MP9 is attributable for
this large difference since only
383 ha were removed under MP3
while 18,529 ha were removed
under MP9. The area in
deciduous leading forest
decreased by 50% under MP9
relative to MP8 from 5,382 ha to
2,667 ha.

Utilization Levels

Utilization levels used were 12.5
cmdbh for pine leading stands
and 17.5 cmdbh for all other
stands.

Utilization standards were
identical to MP2

' Complete details of the strategies and assumptions used in the analysis can be found in the MP9 information package - TFL30 Management
Plan 9 - Timber Supply Analysis Data Inputs and Assumptions Report.

" See Table 7 of the information package for the specific critenia used.
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Resource Issue

MP?9 Strategies and
Assumptions

MP8 Strategies and
Assumptions

Comments

Minimum
Harvest Age

Minimum harvest ages for
natural stands were based on
the Prince George Region,
Timber Tenure Administrative
Guidelines for Priority Cutting
Ages™,

For both existing and future
managed stands, minimurm
harvestable age was based on
the age at which 95% of the
culmination of MAI is achieved.

Minimum harvest ages for all
natural and managed stands were
based on the lower of the Prince
George Region, Priority Cutting
Ages at the time or the age at
which culmination of MAI is
achieved.

The average THLB minimum
harvest age for natural stands
decreased by 6% from 116 years
under MP8, to 109 years under
MP9. For managed stands,
average minimum harvest age
decreased by 42% from 103 years
under MP8, to 60 years under
MP9. This significant reduction in
managed stand harvest ages
under MP9 is attributable to the
managed stand site index
adjustments implemented under
MP9.

Immature
Plantation
History

Stands established prior to 1978
or greater than 22 years of age
as of 2000 were considerad to
have regenerated naturally
without any silvicultural
investments.

Stands established prior to 1965,

or greater than 30 years of age as
of 1995, were considered to have
regenerated naturally without any
silvicultural investments.

Based on the year of analysis for
MPg (2000), the threshold age at
which existing stands were
considered managed versus
natural decreased by 37% under
MP9 relative to MP8, from less
than 36 years under MPS8 to less
than 23 years under MP9.
Although the age threshold
decreased under MP9, the THLB
area considered managed at the
start of the planning horizon
increased by 27% from 34,495 ha
of managed forest at time 0 under
MPS8, to 43,862 ha under MP9,
due to harvesting and
reforestation activities that have
occurred since MP8 was
completed.

Not Satisfactorily
Restocked Areas
(NSR)

Areas were classified NSR at the |

start of the planning horizon
using up-to-date silviculture
information provided by Canfor
These areas were considerad
restocked after the regeneration
delay period of 1 year elapsed
for each stand, since all but 1%
of the total was considered
current NSR.

Areas were classified NSR at the
start of the planning horizon using
the projected type identity attribute
codes in the 1995 FIP inventory.
Currant NSR areas were
considered re-stocked after 5
years and backlog NSR areas
after 10 years.

The area classified backiog NSR
under MP9 decreased by 99%
relative to MP8, from 2,672 ha to
22 ha.

Regeneration
Assumptions

Regeneration assumptions were
formulated by Canfor based on
TEM site series™,

Regeneration assumptions were
based on reforestation practices
by natural stand analysis unit
definitions.

Average establishment density
under MP9 increased 64% relative
to MP§, fromi 1,400 sph under
MP8 to 2,300 sph under MP9.
This is because in an effort to
better reflect early managed stand
dynamics; establishment densities
under MP9 were set 10% above
average free-growing densities by
site series based on silviculture
survey information. Regeneration
delay periods were reduced from
3 years under MP8 to 1 year
under MP9. Under both analyses,
most regenerated stands were

established through planting.

2 See Table 14 of the information package for the specific ages used.

13 g

See Tnbl

18 in Appendix I of the information package for the specific silvicuiture regimes used.
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Difficult
Reforestation..

series were identified where
successful regeneration is
unlikely and no harvesting is
recommended, as per the FPC
Establishment to Free Growing
Guidebook for the Prince George
Forest Region'*. As a result,
these areas wers removed from
the THLB.

regeneration is unlikely were
identified using ESA
classifications based an the 1995
FIP. Area reductions of 100%
were made for polygons classified
Ep1 and 25% for polygons
classified Ep2

MP9 Strategies and MP8 Strategies and
Resource Issue Assumptions Assumptions Comments
Areas with specific TEM site Areas where successful The area removed from the THLB

due to regeneration concerns
under MP9 increased by 20%
relative to MP8, from 6,697 ha
under MP8 to 8,061 ha under
MP9.

Rehabilitation
Activities

All areas classified NCBR were
removed from the THLB since no
rehabilitation activities are
anticipated by Canfor over the
next five years. NCER areas
were identified using VRI
attributes based on specific
criteria's.

Of the total area classified NCBR,
57% was removed from the THLB
based upon past rehabilitation
activities complsted by
Northwood. NCBR areas were
identified using the projected type
identity attribute codes in the 1995
FIP inventory

The area classified NCBR under
MP8 decreased by 27% relative to
MP8, from 14,552 ha under MP8
to 10,590 ha under MP9,
however, since all NCBR was
removed from the THLB under
MP9, the NCBR area reduction
under MP9 increased by 28%
relative to MP8, from 8,302 ha
under MP8 to 10,590 ha under
MP9Q.

Silviculture
Systems

A clear-cut silvicuiltural system
will be used throughout the
THLB, except within riparian
management zanes (RMZs) and
moderate value caribou habitat
zones where partial cut systems
will be used®.,

A clear-cut silvicultural system
was assumed for all areas except
within stream and lakeside
riparian management zones
where a partial cut prescription of
50% volume retention was
applied

Partial cutting under MP8 was
implemented by reducing the
yields in partially cut areas by
50%. Under MP9, partial cut
approximations available in
FPS/ATLAS were used."”

Spruce Leader
Weevil

Spruce leader weavil impacts
were accounted for by downward
adjustments to growth and vield
projections for existing and future
managed stands " via OAF1,

Impacts due to spruce leader
weevil were nol accournt for.

Bark Beetle
Management

Bark beetles where managed by
minimizing the forest area across
the THLB classified as extrame
to high hazard for mountain pine
beetle, spruce bark beetle and
balsam bark beetle aver time
through priority based harvesting
of the oldest areas in each bestle
hazard class'.

A beetls management zone was
delineated where past harvesting
has been concentrated in an effort
to remove beslle damaged or
destroyed timber. Forest cover
requirements for the zone
specifying that no more than 25%
of the unit can be less than 3
metras in height at any time was
walved over the first 10 years of
the planning horizon.

Fixed
Scheduling

All blocks proposed for harvest
over the next six years under
Canfor's approved FDP ware
harvested by the scheduling
model in the year specifiad by
Canfor regardless of constraint
violations.

No fixed scheduling was
implemented,

Harvest
Scheduling
Priorities

As per bark beetie management
strategies.

Priority for harvest was assigned
by analysis unit based on average
rates of volume incremeant for
each apalysis upit. Within sach
analysis unit, priority was based
on oldest first.

See Table 22 in the information package for the site series identified.
See Section 5.8.4 in the information package for details regarding the criteria used to identify NCBR based on VRI attributes.

See Section 5.8.6 in the information package for the prescriptions and assumptions used to implement partial cutting under the analysis.
See Section 4.2 of this report for further details.

See Section 5.9.1 in the information package for details regarding the adjustments mude.
See Section 5.10.2 in the information package for the hazard rating criteria and harvest priorities used.
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Harvest Flow
Objective

Site Productivity

350,000 m*/yr, for as long as
possible, without aliowing
declines to exceed 12% per
decade. Anyincreases were to
be realized as soon as they
became available. Harvest level
over the long-term must be
sustainable based on the point at
which growing stock levels
stabilize resulting in even annual
timber flows from managed
secand growth stands.

harvest rate that is within 5% of
the current AAC of 407,000 m*/yr,
for as long as possible, without
allowing declines to exceed 10%
per decade.

MP9 Strategies and MPB Strategies and
Resource Issue Assumptions Assumptions Comments
To maintain the current AAC of To maintain an initial target Reporting periods under MP8

were fixed at five years in length
across the planning horizon.
Although declines in the harvest
rate were not to exceed 10% per
decade, this objective was
actually implemented through a
decline of 5% per five-year period.
In contrast, under MP9 reporting
periods were set to one year over
the first five years, then five-year
periods to year 60 and then 20-
year periods thereafter. The
decline rate of no more than 12%
per decade was implemented
explicitly as specified.

Estimates of site productivity
wers obtained using site indices
reported by VRI and were used
to develop growth and yield
projection for natural stands.

VRI site index estimates were
then adjusted for spruce based
on the results of the Site Index
Adjustment project. These
adjusted site indices were then
used to davelop growth and yield
projections for existing and future
managed stands. Ministry of
Forests canversion equations
wera used to estimate the site
index for other species based on
the adjusted spruce site indices.

Site index estimates were
obtained using VDYP based on
reference ages and heights
reported in the 1995 FIP for each
forest cover polygon greater than
30 years of age. For stands less
than 31 years of age, the mid-
point of the site class was used to
estimate site index. These
estimates were then used to
develop growth and yield
projections for natural stands and
existing managed stands. For
future managed stand projections,
the area weighted average site
indices by existing analysis unit
were used. Ministry of Forests
conversion equations were used
to adjust site indices where
species conversion was
prescribed through regeneration
assumptions.

Average THLB site index for
natural stands under MP9
increased by 7% relative to MP8,
from 15.2m (based on the FIP
inventory) under MP8, to 16.2m
(based on the VRI) under MP9.

Average THLB site index
estimates for future managed
stands under MP9 increased by
37% relative to MP8, from 15.4m
(based on existing AU average
site index and conversion
adjustments) under MP8, to
21.1m (based on SIA
adjustments) under MP9.

Growth and
Yield Estimates
for Natural
Stands

The Variable Density Yield
Pradiciion Model (BatchVDYP
version 6.6d) was used to
provide individual yield, top
height and diameter estimates
for all natural stands found within

the TFL. Natural stand yield
lables wars ratio adjusted o VR

| phase |l ground plots using the

Fraser Method.

The Variable Density Yield
Prediction Model (BatchVDYP
version 4.5) was used to provide
yield estimates for natural stands.
No adjustments were made to
these VDYP yield projections.

Average THLB yield estimates at
culmination age for natural stands
under MP9 decreased by 12%
relative to MP8, from 237 m%ha
under MP8, to 209 m*ha under
MP9.

Growth and
Yield Estimatas
for Existing and
Future Managed
Stands

The Table Interpolation Program
for Stand Yields (BatchTIPSY
version 2.5r) was used to provide
individual yield, top helght and
diameter estimates for all
productive lands within the TFL

The Table Interpolation Program
for Stand Yields (WinTIPSY
version 1.1) was used to provide
yield estimates for managed
s{ands.

Average THLB yield estimates at
culmination age for future
managed stands under MP9
increased bjy 20% relative to MP8,
from 315 m*/ha under MP8, to 379
mha under MP9.

Managed Stand
Operational
Adjustment
Factors (OAFs)

An OAF1 of 7% was applied (o
account for variable and sub-
optimal stocking conditions,
OAF1 reductions to account for
natural NP areas within
plantations was accauntad for
through explicit area reductions
based on TEM site series
information. An standard OAF2
of 5% was applied ta account for

endemic losses over time

| The standard OAF1 of 15% and

OAF2 of 5% were applied.

Natural NP areas occupying less
than 100% of a polygon based on
TEM site series, accounts for
5.2% of the land base under MP9
after reductions for unclassified
lands, roads, trials, landings, and
spatially explicit natural NP areas
are applied. This represents an
total OAF1 equivalent of 12.2%, a
difference of 2.8%, relative to the
OAF1 default value of 15%.

May 29, 2002
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Resource Issue

MP9 Strategies and
Assumptions

MP8 Strategies and
Assumptions

Comments

Genetic Gain

An average yield increase of
17.9% for genetic gain, was
applied to spruce components
within future managed stands

No genetic gain adjustments were
made to growth and yield
projections,

Analysis Units

Natural and managed stand yield
projections were tracked for each
VRI polygon and were not
aggregated into analysis units.

FIP forest cover polygon specific
natural and existing managed
stand yield projections were
aggregated into 14 analysis unils.
Future managed stand yield
projections were based on 23
analysis units or regenerated
stand types.

Unstable terrain

Level D terrain stability mapping,
completed across the entire TFL
in 1996, was used to identify
those areas with soil stability
concerns where harvesting
should be restricted.

No explicit reductions were made
to account for unstable terrain

uniess indirectly captured through
Es and/or inoperability reductions.

Under MP9, 5,111 ha were
considered to have unstable solls
where harvesting was not
permitted.

Inoperability

With access to aerial harvest
systams, no physical barriers to
harvesting was assumed.

Inoperable areas were removed
from the THLB using inoperability
reconnaissance mapping,
assuming conventional harvesting
systems.

Under MP8, 4,684 ha were
classified as inoperable.

Mapped Existing
and Proposed
Roads and Trails
and Unmapped
Existing
Landings

The location of mapped existing
and proposed roads and trials
within the TFL were provided by
Canfor. Road widths by road
class were used lo estimate
productive land reductions based
on the mapping provided™. To
account for losses to productive
land due to unmapped landings,
a 2% area reduction was applied
to the productive area of blocks
harvested throughout the TFL up
to 1994. After 1994, harvesting
practices utilized roadside
landing systems and therefore
no raductions to account for
landings were assumed after this
time.

The location of mapped existing
roads and trials within the TFL
were obtained from the 1995 FIP
inventory using the non-productive
descriptor and basic class codes.
In addition to these, a 3.6%
reduction was applied 1o the
productive land base less than 30
years of age to account for
unmapped roads, trails and
landings and a 0.9% reduction
across the productive land base
greater than 30 years of age.

The area occupled by existing
roads, trails and landings under
MP8 decreased by 38% relative {o
MP8, from 4,633 ha under MP8,
to 2,873 ha under MP9.

® See Table 41 in the information package for a list of the road widths by road class.

4
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Resource Issue

MP9 Strategies and
Assumptions

MP8 Strategies and
Assumptions

Comments

Future Roads
and Trails

To account for losses to
productive land due to roads and
trails within treatment units
currently without access, the
averags percent area occupied
by roads and trails within the
developed portions of the TFL
were used to forecast future
reductions. Using the logging
history, existing road network
and harvest system mapping, the
total productive area of each
existing block occupied by roads
and trails was calculated and
then averaged by harvest system
zone. These percentages
(average of 4%) were then
applied to the harvestable area
within each treatment unit
currently without access after the
unit is harvested for the first
time?'.

To account for losses to
productive land due to future
roads, landings and trails, a 3.2%
reduction was applied.

The area occupied by future
roads, trails and landings under
MP3 decreased by 26% relative to
MP8, from 2,621 ha under MP8,
{0 1,846 ha under MPS. Note that
landings are no longer included
under MP9.

Unsalvageable
Losses due to
Natural
Catastrophic
Disturbances

Since the last AAC
determination, Canfor has
determined that unsalvaged
losses have remained consistent
with figures used under MP8 and
that no changes to these figures
are anticipated over the next five
years.

Based on licensee records over
the preceding 5 years, unsalvaged
losses due to fire, insects and
windthrow have amounted to
3,640 m’/yr.

Endemic
Unsalvageable
Losses

Losses to endemic mortality and
decay in natural stands are
inherent within VDYP yield
projections. Waste and
breakage was based on PSYU
325. Endemic losses due to
decay, waste and breakage for
managed stands were accounted
for by applying a 5% OAF2
reduction to TIPSY yield
projections.

Waste and breakage based on
Monkman PSUY (Special Cruise
174). Endemic losses due to
decay, waste and breakage for
managed stands were accounted
for by applying a 5% OAF2
reduction to TIPSY yield
projections.

Under MP9 losses to waste and
breakage in natural stands based
on PSYU, amount to 11 m¥%ha or
4% of the average gross yield.
This yield reduction represents a
loss of 794 thousand m” of volume
across all natural stands within the
THLB. Across future managed
stands, losses due to natural
stand mortality, OAF1a (sub-
optimal stocking) and OAF2
amount to a total of 173 m¥%ha or
32% of the average gross yield.
This yield reduction represents a
loss of 20.5 million m® of volume
across all futura managed stand
yleld projections within the THLB.

Environmentally
Sensitive Areas

ESA classification mapping was
no longer considered to be the
best information currently
available with respect to
identifying areas where timber
harvesting operations cannat he
undertaken without unacceptably
compromising the values for
other non-timbier rescurces. As
a result, no reductions ar special
considerations were made hased
on ESA classifications™.

THLB area reductions of 100%
applied to Ep1, Er1 and Es1 ESA
classes. Reductions of 25%
applied to Ep2 and Es2 classes.

Under MP8, 12,214 ha were
removed from the THLB as per
the assumptions used.

2! See Table 42 in the information package for a list of the percentages used.
2 See Table 45 in the information package for a list of the standard and non-standard inventories considered to be better information than ESA

mapping with respect (o protecting non-timber resource values
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Resource Issue

MP?9 Strategies and
Assumptions

MP8 Strategies and
Assumptions

Comments

Landscape and
Stand Level
Biodiversity

All five landscape (OGMAs, seral
stages distributions, connectivity
and patch size) and stand fevel
(WTR and species diversity)
biodiversity elements
implemented as per the FPC
Landscape Unit Plannin
Guidebook, March 1999,

Not considered.

A maximum 60 ha block size and
3 metre green-up adjacency rule
was approximated by ensuring
that no more than 25% of the
Normal Forest Resource Zone
may be less than 3 metres in
height at any time.

Wildlife tree retention
requirements resulted in a 2%
reduction to the THLB or 3,355 ha
under MP9. In addition, a
recruitment rather than a “lock-
out” approach was used to ensure
seral and old growth management
targets were achieved as soon as
possible within assessment areas
where insufficient area is currently
available to satisfy targets.

Mountain
Caribou Habitat

Three caribou habitat zones
were delineated within the TFL,
High Value, Moderate Value and
Movement Corridors. No
harvesting is permitted within
high value caribou habitat zones
and these areas are removed
from the THLB. Within moderate
value caribou habitat zones, all
areas will be harvested using
partial cut silvicultural systems
where 70% of the pre-harvest
merchantable volume is retained
at each entry. Subsequent stand
re-entries will occur once the
stand has recovered its original
pre-harvest merchantable
volume. Within each caribou
movement corridor unit, 70% of
the forested area in each unit
must be in a mature or older
seral state at all times. Harvest
units adjacent to immature
stands must be maintained in a
mature or older state until these
areas achieve the seral age
definitions for mature. in
addition, harvested openings
cannot exceed 10 ha in size.

Three caribou habitat zones were
delineated within the TFL, High
Value, Moderate Value and
Movement Corridors. No
harvesting is permitted within high
value caribou habitat zones and
these areas are removed from the
THLB. Within moderate value
caribou habitat zones, no more
than 20% of the zone may be less
than 3 metres in height at any
time and at least 66% must be
greater than 80 years of age.
Within caribou movement
corridors, no more than 20% of
the zone may be less than 3
metres in height at any time and
at least 20% must be greater than
120 years of age.

Under MP9, the area in caribou
high value habitat increased by
35% relative to MP8, from 6,147
ha under MP8, to 8,312 ha under
MPQ. The area in medium habitat
decreased by 33%, from 3,135 ha
under MP8, to 2,098 ha under
MP9. The area in corridors
decreased by 42%, from 11,552
ha under MP8, to 6,628 ha under
MP9.

Not considered since full
implementation of landscape and

A single contiguous FEN polygon
was delineated within the TFL.

Forest stand level biodiversity Across the FEN, no more than
Ecosystem requirements were considered to | 20% of the zone may be less than
Network adequately achieve the FEN 3 metres in height at any time and
objectives under MP8. at least 20% must be greater than
120 years of age.
B See Scetion 6.2 of the information package for complete details of the criteria and assumptions used.
May 29, 2002
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Resource Issue

MP9 Strategles and
Assumptlor_\s

MP8 Strategles and
Assumptions

Comments

Riparian
Management
Areas (RMAs)

Consistent with the FPC Riparian
Management Area and
Lakeshore Management Area,
Prince George Forest Region
Guidebooks, RMAs were
delineated around all lakes,
rivers, streams and wetlands
using specified buffer widths by
riparian class based on a
combination of 1994 riparian
inventory information and default
methodologies and criteria
described in the FFC Riparian
Management Area Guidebook.
No harvesting was permitted
within riparian reserve zanes and
stream class specific partial cut
prescriptions were implemented
in riparian management zones™".

Riparian reserve and
management zones were
delineated around all lakes and
streams. No harvesting was
permitted within riparian reserve
zones. A partial cut prescription
of 50% volume retention was
applied across all management
Zones

Under MP9, the area across all
riparian reserve zones decreased
by 72%, from 10,047 ha under
MP8, to 2,821 ha under MP9.
The area within management
zones increased by 788%, from
5,384 ha under MP8, to 47,836 ha
under MP9. This is because
under MP9, singte line streams
were identified using TRIM2 base
mappina and the majority of these
streams were classified as S4.

McGregor River
Management
Zone

No harvesting was permitted

Across the McGregor River
Managemeant Zone, no more than
20% of the zone may be less than
3 metres in height at any time and
at least 20% must be greater than
120 years of age.

The area of the McGregor River
Management Zone under MP8
could not ba found and may have
been included within the 5,384 ha
for stream and lakeside
manageament zones. Under MP9,
the area of this zone was 3,182
ha.

Seebach
Riparian Zone

No harvesting was permitted

Mo harvesting was permitted.

Under MP9, the area of the
Sesbach Riparian Zone increased
by 1%, from 1,188 ha under MP8,
to 1.196 ha under MP9.

Watersheds

Based on the results of an
Interior Watershed Assessment
(IWAP) completed in 1899, peak
flow index target thresholds by
watershed were applied to 27
watersheds delineatad across
the TFL®,

Not considered.

Scenic Areas
with Established
Visual Quality
Classes

Based on a visual landscape
inventory (VLI) complated in
1999, 70 visually sensitive units
(VSU) with established visual
quality classes (VQC) of partial
retention or modification were
delineated across the TFL
Maximum denudation targets by
VQC, by VSU were applied as
per the document, Frocedures
For Factoring Visual Resources
into Timber Supply Analyses,
Forest Practices Branch, Ministry
of Forests, March 1998 (REC —
029)*. On average across all
partial retention VSUs, no more
than 8% of the area may be less
than 6 m in height at any time.
On average across all
modification VSUs, no more than
20% of the area may be less
than 5 m in height at any time.

Based on a landscape inventory,
visual polygons with the following
visual quality objectives (VQO)
were delineated; retention (R),
partial retention (PR), madification
(M) and maximum modification
{(MM). No harvesting was
pearmitted within relention VQOs.
No more than 15%, 24% and 25%
of each PR, M and MM polygon
respectively, could be less than 5
metres in height at any time.

Under MP9, the area occupied by
partial retention VSUs increased
by 9% relative to MP8, from 5,925
ha under MP8, to 6,448 ha under
MPS. The area occupied by
modification VSUs decreased by
8%, from 7,745 ha under MP8, to
7,134 ha under MP9. Overall, the
area occupied by visually
sensitive areas decreased under
MPE by 10% from 15,028 ha
under MP8, to 13,583 ha under
MPY

25
2% G,
el

* See Section 6.4.1 of the information package for a detailed description of the criteria, assumptions and reduction made.
See Section 6.4.4 of the information package for a detailed description of the criteria and assumptions used.

¢e Section 6.5.1 of the infonnation packaze for a detailed description of the criteria and assumptions used,
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Resource Issue

MP3 Strategies and
Assumptions

MP8 Strategies and
Assumptions

Comments

Backecountry
Recreation
Emphasis Areas

No harvesting was permitted
within the Tri-Lakes, Woodall
and Horseshoe Recreation
Argas

MNo harvesting was permitted
within the Horseshoe and Woodall
Recreation Areas. Within the Tri-
Lakes Recreation Area, no more
than 10% of the zone may be less
than 3 metres in height at any
time.

The area occupied by all 3
backcountry recreation areas
decreased by 19% relative to
MP8, from 3,765 ha under MP8,
to 3,058 ha under MP2

Recreation
Management
Class 1

Not cansidered since strategies
to protect racreation values
within the TFL have already
been addressed through site-
specific prescriptions applied to
identified features.

No harvesting was permitted.

The area in Recreation
Management Class 1 under MP8
was 8,985 ha

Recreation Sites

No harvesting is permitted within
huffer zones around five
recreation sites, identified under
an approved Higher Lavel Plan.

Not considered. May have been
included within recreation
management class 1 areas,

Based on the strategies and assumptions described in Table 1 above, the THLB was reduced by 6% under MP9,
relative to MP8, from 126,250 ha under MP8, to 118,725 ha under MP9. This reduction in the size of the THLB
between the two analyses represents a downward pressure on timber supply under MP9 relative to MP8. Resource
issues that lead to this reduction in the size of the THLB under MP9 include; an increase in the size of the non-
productive land base, an increase in the area occupied by non-merchantable forest types, no rehabilitation of areas
occupied by non-commercial brush, reductions for wildlife tree retention requirements, an increase in the size of
caribou high value habitat areas and finally, the removal of the McGregor River Management Zone from the THLB.

i
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Table 2 provides a summary of the anticipated timber supply effects of changes to timber and non-timber resource

strategies and assumptions by resource issue, that were implemented under MP9, relative to the strategies and

assumptions used under MPS8.

Table 2: Anticipated timber supply impacts of changes to Base Case resource strategies relative to MP8

Resource Issue ?f;ii':r;l?;ply Planning Horizon Impact
Minimum Harvest Age Upward Short and Long-Term
Not Satisfactorily Restocked Areas (NSR) Upward Mid and Long-Term
Site Productivity Upward Mid and Long-Term
Growth and Yield Estimates for Existing and Future Managed Stands Upward Mid and Long-Term
Genetic Gain Upward Mid and Long-Term
Mapped Existing and Proposed Roads and Tralls and Unmapped Existing Landings  Upward Short and Long-Term
Future Roads and Tralls Upward Long-Term

Natural Non-Productive Areas (NP) Downward Short and Long-Term
|Non-Merchantable Timber Types Downward Short and Mid-Term
Difficult Reforestation Downward Short and Long-Temm
Rehabilitation Activities Downward Short and Long-Term
Spruce Leader Weavil Downward Mid and Long-Term
Growth and Yield Estimates for Natural Stands Downward Short and Mid-Term
|Landscape and Stand Level Biodiversity Downward Short and Long-Term
McGregor River Management Zone Downward Short and Long-Term
Walersheds Downward Short and Long-Term
Backcountry Recreation Emphasis Areas Downward Short and Long-Term
Recreation Sites Negligible

Lands Not Managed by Canfor No Change

Utilization Levels No Change

Unsalvageable Losses due to Natural Catastrophic Disturbances No Change

Seebach Riparian Zone No Change

Forested Land Base Definition Uncertain

Immature Plantation History Uncertain

Regeneration Assumptions Uncertain

Silviculture Systems Uncertain

Bark Beetle Management Uncertain

Fixed Scheduling Uncertain
|Harvest Scheduling Priorities Uncertain
|Managed Stand Operational Adjustment Faclors (OAFs) Uncertain

|Analysis Units Uncertain

|Unstable terrain Uncertain

|!noperability Uncertain

|Endemic Unsalvageable Losses Uncertain

Environmentally Sensitive Areas Uncertain

Mountain Caribou Habitat Uncertain

Forest Ecosystem Network Uncertain

|Riparian Management Areas (RMAs) Uncertain

Scenic Areas with Established Visual Quality Classes Uncertain

Recreation Management Class 1 Unicertain

SA
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4.0 Analysis Approach and Methodology
41 Approach

The timber supply analysis under MP8 utilized an aspatial, sequential simulation based modelling®’ approach in
order to obtain harvest flow forecasts.

Under MP9, a spatially sensitive, sequential simulation based modelling® approach was used since it better
facilitated preparation of the 20-year plan. In addition, a spatial modelling approach better supports performance
based, adaptive management planning, because clear measurable linkages can be made between operational
activities on the ground and the strategic resource objectives identified under the management plan.

4.2 Methodology

Since the purpose of the analysis was to
not only provide short and long-term
forecasts of timber supply, but also to
support operational planning, the spatial
location of timber and non-timber related
resource features had to be explicitly
maintained. As a result, the spatial
resource inventories collected for the
analysis were combined into a single
resultant coverage that was then used to
represent the land base in the timber
supply model. Due to the complexity of
the inventories used, the resultant coverage
consisted of nearly half a million discreet
polygons which were explicitly tracked
through time by the forest estate model.
Figure 10 reveals a small portion of the
resultant coverage along the Fraser River
that was used in the analysis.

A critical component necessary for the

; ~A = successful implementation of an

o= OO DY, AJ operationally relevant spatial analysis is a
7 el l". \i% 72 é‘ \ -,&}_r ) Ll ) A o i
T 2 A\ =" _ 2= | treatment unit or block coverage, also
Figure 10: Example of the resultant coverage referred to as a total chance plan. The
treatment unit coverage delineates the land

base into spatially discreet polygons that
the model uses to schedule harvests or other forest management activities. To be operationally meaningful, these

treatment units must conform to the layout and design specifications of the various logging systems that will be used
to harvest timber. The treatment unit coverage developed for this analysis was computer generated using the
McGregor Treatment Unit Model. The model utilizes information such as timber type, stand age and slope, to
optimally delineate areas into operationally relevant blocks. The blocks generated can be aggregated to%ether to
create larger contiguous units (e.g. for biodiversity patch size modelling), but they cannot be subdivided”. In
FPS/ATLAS, a block will not be harvested until all stands within the block are at or above minimum harvest age.

TN

7 The MPS8 timber supply analysis was completed by Industrial Forestry Services Ltd. of Prince George using [FSYIELD.

% Timber supply forecasts under MP9 were obtained using Forest Planning Studio (FPS/ATLAS), Version 5, developed at the University of
British Columbia.

 See Appendix 11 of the information package for details regarding the development of the treatment unit coverage used under the analysis.

A
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Another critical component is the spatial relationship between polygons. This is accomplished through an adjacency
table generated by GIS that tells the model which polygons are neighbours. As a result, spatial harvest rules can be

explicitly represented and the timber supply effects of harvest distributions and patterns are more accurately
assessed.

FPS/ATLAS is capable of allowing the analyst to define periods of varying time spans for any particular scenatio.
Since outputs from this timber supply analysis will be used direct] ¥ to support operational planning, all forecasts
were obiaitied using 33 reporting periods where each period was one year in length for the first five years, five years
in length thereafter to year 60 and then 20 years in length throughout the remainder of the planning horizon.
FPS/ATLAS updates all time dependant attributes (e.g. stand age) by the number of years in a reporting period prior
to scheduling harvests. Therefore, an area harvested in a 20-year period for example is reported as being age 0 by
the model at the end of the period. If the next period is also 20 years in length, then this area is considered 20 years
of age by FPS/ATLAS at the start of the next period, prior to harvest scheduling.

In the absence of explicit growth and yield projections to predict stand response to partial cut silviculture systems,
FPS/ATLAS utilizes an approach that approximates even-aged partial cut systems (e.g. large group selection) by
altering the age of a partially cut polygon following harvest based on a residual growing stock (volume/ha)
parameter specified for the stand by the analyst, based on the partial cut prescription required. For example, a stand
120 years of age has a yield of 400 m*/ha. Based on the partial cut prescription for the stand, a residual growing
stock level of 330 m*/ha was specified by the analyst. Once harvested by the model, the age of the polygon is now
set to the age where the residual growing stock level of 330 m*/ha occurs on the volume curve assigned, for example
100 years, assuming the stand does not move to another growth and yield curve following treatment. When the
polygon again reaches 120 years of age, it will again be harvested to 330 m’/ha, and have its age set to 100 years.
This cycle repeats itself, with a harvest of 70 m*/ha every 20 years.

With respect to biodiversity patch size modelling, the FPS/ATLAS scheduler cannot explicitly target for patch size
class thresholds. However, the model can be made to create patches by manipulating the model inputs and
FPS/ATLAS is capable of patch size assessments based on outputs. To implement biodiversity patch size
requirements under the Base Case forecast, zonation and various constraint parameters available within the model
were used to try and create patches as per the requirements laid out in the information package.
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To create medium and large patches harvest blocks were aggregated into patches outside of the model and then
represented as zones inside the model with no adjacency requirements within each zone. The areas within each LU
delineated into zones for medium and large patches were based on the target thresholds by size class based on THLB
area. For example, 40% of the THLB within the Seebach LU was targeted to consist of zones as close to 250 ha in
size as possible. Patch zones did not include special management areas such as VQOs and Caribou Connecting

Corridors since constraints applied to these areas would preclude large aggregated harvest units. Figure 11 shows
the spatial distribution of biodiversity patches by size class used for the Base Case.
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Timber Supply Analysis
Patch Size Classes
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Figure 11: Base Case biodiversity patch sizes
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Each patch zone was then allocated to a harvest pass. The size and distribution of patch zones resulted in four
passes where adjacent patch zones were not permitted to belong to the same pass. Since only areas considered
forested and <=20 years of age contribute to patch size thresholds, a 20-year cutting cycle was implemented between
each pass. Therefore, all harvests within the first 20 years were restricted to Pass 1 Patch Zones. Between 21 and
40 years from now, harvests were restricted to Pass 2 zones only and so on. In addition, the 20-year cycle ensured
that harvested areas would not exceed the maximum patch sizes permitted within each LU as well as allow for a
reasonable proximity to be maintained between large and medium sized units. Finally, patch zones with the highest
amount of cufrently available volume were allocated to the first pass in order to maximize flows over the short-term
while at the same time, an effort was made to balanced the amount of harvest area across each pass to ensure even-
flows and stable growing stock levels over the long-term.

Small patches were created using individual blocks delineated by the McGregor Treatment Unit Model. Small
patches were distributed amongst medium and large patch zones as well as special management areas and were
targeted to occupy between 30 to 40% of the THLB within the Seebach and Woodall LUs and between 10 and 20%
of the THLB within the Averil. A 20-year adjacency constraint was applied to these areas to ensure aggregated
harvests did not occur and a reasonable proximity between small patches was maintained.

Large and medium sized patch zones were given a higher priority for harvest than areas contributing small patches.
Figure 12 shows the spatial distribution of biodiversity patches by pass allocation used for the Base Case.

1227907

0E¥S

Tree Farm Licence 30
Management Plan #9
Timber Supply Analysis

Patch Pass Allocations

546

. B40"
00,¥5

12230 N 225 ' ' 122°00" 12188

Figure 12: Base Case biodiversity patches by pass allocation
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5.0 Analysis Results
This section presents the results of the timber supply analysis for TFL30 under MP9.
5.1 Base Case Harvest Forecast

The Base Case harvest forecast represents the anticipated short and long-term timber supply available from the TFL
based on estimates of growth and yield along with the land use decisions and forest management practices to be
implemented under MP9, as summarized in Table 1. Because the planning horizon under the Base Case forecast
extends hundreds of years into the future, uncertainty surrounds much of the information important in determining
timber supply. This uncertainty will be discussed in Section 6.

Figure 13 shows the Base Case harvest forecast®® obtained for TFL30 under MP9 relative to the Base Case forecast

that was (;btained five years earlier under MP8. In addition, the long-run sustained yield (LRSY) is shown for
reference’’.
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Figure 13: MP9 and MP8 Base Case harvest flow forecasts

% Net of unsalvaged or non-recoverable losses (NRLS) at 3,640 m/yr.

*' Note that LRSY is a measure of land base productivity and is independent of forest structure, land-use decisions and forest management
practices. It represents the maximum sustained rate of harvest which could be achieved and should not be confused with the Long-Term Harvest
Level (LTHL) which represents the sustained rate of harvest achievable when forest structure (e.g. age class distribution), land-use decisions (e.g.

THLB) and forest management practices (e.g. forest cover requirements) are considered. In all cases the LTHL of a land base will always be less
than its LRSY.
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Table 3 presents the same information as shown in Figure 13 but in tabular form.

Table 3: MP9 and MP8 Base Case harvest flow forecasts

MP8 Percent MP9 Percent
Base | Change| Base Change | Percent THLB Pi: reent I.’efcent
Planning |‘Period | Y22'S | Years | Case | inFlow | Case | InFlow |Difference | Long-Run D'in'a::;a D';em;‘;e
from in Harvest | Relative | Harvest | Relative | in Flow | Sustained
Horizon |Number Flow Flow
Now | Period| Flow to Flow to Relative to| Yield Relative to| Relative ¢
Forecast| Previous| Forecast| Previous| MPB (m3lyr.) aLRSY BLRSY ®
{m*lyr) | Period | (m’lyr) | Period

1 1 1] 369,360 350,000 5%] 780,834 53% 56%)

2 2 1] 369,360 0%)| 284,548 -19% -23%] 780.834 -53% -64%

3 3 1] 369,360 0%] 285,291 0% -23%] 789,834 -53% -64%

Short-Term 4 d 1] 368,360 %] 284,882 0% -23%| 789,834 -53% -B4%
5 ] 1] 369,360 0%] 285,582 0% -23%] 789,834 -53% -64%

6 6-10 5] 352,360 -5%] 285,110 0% -18%| 789.834 -55% -64%

7 11-156 5] 335,360 -5%] 250,460 -12% -25%| 789,834 -58% -68%

8 16-20 5] 318,360 -5%] 250,460 0% -21%] 789,834 -60% -6B%

9] 21-25 5] 301,360 5%) 219,968 12% 27%]| 769,834 62% ~712%)

10 26-30 5] 284,360 -6%] 219,968 0% -23%] 789,834 -B4% -72%

11 31-35 5] 267,360 -6%] 193,690 -12% -28%] 789,834 -66% -75%

12 36-40 5] 267,360 0%] 193,690 0% -28%) 789,834 -56% -75%

Mid-Term 13] 4145 5] 267 360 0% 236,170 22% -12%] 789,834 -656% -70%
14| 46-50 5] 267,360 0%)] 255,058 B% -5%| 789,834 -66% -68%

16] 5155 5] 267,360 0%] 257,183 1% -4%] 789,834 -66% -67%

16| 56-80 5] 267,360 0% 267.22_§ 4% 0%) 789,834 -66% -56%

17| 61-80 20] 267,360 0%] 321,175 20% 20%)] 789,834 -66% -59%

18] 81-100 20] 302,893 13%] 508,759 58% 68%] 789,834 62% -36%

191 101-120 20] 373,380 23%| 508,759 0% J6%] 789,834 -53% -368%

20]1121-140 20' 373,360 0%] 508,759 0% 36%)] 789,834 -53% -36%

21] 141160 20' 373,360 0%] 508,759 0% J6%)] 789,834 -53% -36%

22]1161-180 EDI 373,360 0%] 508,759 0% 36%] 789.834 -53% -36%

23] 181-200 20] 373,360 0%] 508,759 0% 36%] 789,834 -53% -36%

24| 201-220 20' 373,360 0%] 508,759 0% 36%) 789,834 -53% -36%

Long-Term 25| 221-240 20] 373,360 0%] 508,759 0% 36%] 789,834 -53% -36%
26| 241-280 20} 373,360 0%)] 508,759 0% 36%] 789,834 -53% -36%

27]261-280 20] 373,360 0%] 508,759 0% 36%] 789,834 -53% -36%

28]281-300 EUI 373,360 0%] 508,759 0% 36%| 789,834 -53% -36%

29| 301-320 20] 373,360 0%] 508,759 0% 36%)] 789,834 -53% -36%

30| 321-340 2CI| 373,360 0%] 508,759 0% 36%] 789,834 -53% -36%

31] 241-360 20' 373,360 0%) 508,759 0% 36%] 789,834 -53% -36%

32| 361-380 ZGI 373,360 0%] 508,759 0% 36%) 789,834 -53% -36%

33] 381-400 20] 373,360 0%} 508,758 0% 36%4 789,834 -53% -36%

Based on the MP8 timber supply analysis, the initial harvest flow objective for MP9 stated that the current AAC of
350,000 m3/yr was to be maintained for as long as possible without allowing declines to exceed 10% per decade.
However, due to changes in land base inventories, estimates of growth and yield and forest management practices
since the last timber supply analysis, this harvest flow objective could not be realized due to significant timber
supply shortfalls occurring over the 10 year period 30 to 40 years from now. As a result of this shortfall in the first
half of the mid-term, combined with provincial policy requiring that declines in timber supply across sustained yicld
units cannot exceed 12% per decade, an immediate reduction of 19% to 285,000 m’/yr is required, relative to the
current AAC of 350,000 m*/yr.

Note that Period 1, Year 1 (2001 calendar year) has already elapsed. As a result, a portion of the harvest schedule
for this period reflects actual deletions to the land base subject to the current AAC. Consequently, NRLs were not

deducted from the flow target. In essence, scheduling in period 1 served to update the forest inventory for

disturbance and stocking in order to ensure both non-timber resource indicators as well as the remainder of the
harvest flow projection is consistent with the actual age class distribution across the TFL.
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Based on Canfor's harvest records, 350,000 m’ of timber was harvested in 2001, of which approximately 66% or
231,399 m’® consisted of Category A blocks identified under Canfor's current five-year forest development plan (28
blocks in total). These blocks have been subsequently incorporated into this analysis. The remaining 34% or
118,601 m’ of timber harvested consisted of pest management blocks which fell outside the scope of Canfor's
current forest development plan. Canfor was unable to provide the spatial location of these areas within the
timeframes necessary in order to incorporate them into this analysis. Therefore, to account for this additional area,
the target haryest flow was set to 350,000 m® in period 1. Note however, that it is unlikely that the areas scheduled
by FPS/ATLAS within this period match the spatial location of the actual estimated 500 ha harvested. As a result,
timber and non-timber resource indicators forecast under this timber supply analysis may be subject to some error.
Also note that the volume flows reported in Periods 2 to 5 consist entirely of blocks proposed for harvest under
Canfor's current five-year development plan. Under Period 6, 44% of the volume flow consists of Category A
blocks proposed for harvest under Canfor's current five-year development plan.

The analysis shows that this new harvest level of 285,000 m*/yr can be maintained for the next 10 years before
harvest levels must decline by 12% per decade for 3 decades to 193,690 m*/yr. Over the next 40 years, starting 41
years from now, the harvest level increases at an average rate of 9% per decade to a long-term harvest level of
508,759 m*/yr, beginning 81 years from now.

On average over the short-term, timber supply under MP9 is 22% below the harvest levels obtained under MPS.
Over the mid-term period, 21 to 80 years from now, timber supply is on average 4% below MP8 harvest levels,
ranging from 27% below MP8 levels at the start of the mid-term, to 20% above in the last period of the mid-term, 61
to 80 years from now. This suggests that the changes to resource strategies resulting in downward pressures to
timber supply between MP8 and MP9 as listed in Table 2 outweigh the factors resulting in upward pressures over
the short and mid-terms. Over the long-term, the harvest level obtained under MP9 is 36% higher than the long-
term harvest level (LTHL) achieved under MP8 and is realized 20 years sooner. Overall, this suggests that increases
to managed stand site productivity estimates under MP9 significantly outweigh the additional land base removals,

yield reductions for spruce leader weevil and the additional forest management requirements of the FPC and LRMP
over this time period.

If over the long-term, once the age class distribution has normalized, all future managed stands across the THLB
could be harvested right at culmination age, then the second growth inventory is capable of supporting a LRSY of
789,834 m3/yr. However, because of timber and non-timber related resource objectives, these stands cannot be
harvested at culmination and as a result, the LTHL under MP9 is 36% below LRSY.
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5.2 Base Case Timber Supply Dynamics
5.2.1 Composition of the Base Case Harvest Forecast

Figure 14 shows the average annual volume harvested from natural and managed stands in each period over the
planning horizon,

550 _Average Annual Volume Harvested (000's m’fyr)

500 ——

D AnnuEE Volljma Harva*ﬂéu:] fram Managed “c‘m—nus {m3yr) e | |
450 B Annuat Volurne Harvested from Nalural Stands [m3/yr) i i
400 - - '
350
300 i H ] [ e
g (B T 0 e
“I[ ._:‘H ol ¢ _3I'I |

25 If |Ir'.'l : ;_”A I:_‘I e

12 3 4 5 10 15 20 25 30 35 40 45 50 55 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Years From Now

Figure 14: Contribution of natural and managed stands to timber supply

As anticipated, Figure 14 reveals that over
ot \?:I:‘:: S— 3;:‘:; —— the short-term 100% of the annual volume
Plannin Years| Annusi |Harvested| Total |[Harvested| Total harvested under the Base Case forecast is
Horizon | Period | from [ Volume | fom | Annual | from | Annual obtained from naturally established stands.
ted ad -
oW H'{'r':,j :n :::::: H:::::::d “s'l::%s Hﬁ::g: # Over the mid-term, on average, 74% of the
(mye) (e annua‘l volume harvgsted is from naturally
- 7 20000l 350 550 T = e established forest with 26% from managed
2 2 284,548] 284,548 100% 0 0% plantations. Managed second growth
e B TNT] T T 8 % comprises the majority of the annual volume
Short-Term T 0% : 7|  harvested 81 years from now. Over the
5 5 285,582] 285682 100% 0 0% arveste yea .
3 12 ggl 10] 285110 100% y gfv long-term, 97% of the LTHL consists of
1 AB0] 250,141 G0% 319 T o
8 | 20 | 250480| 250422 00% 8 0% managed second growth volume. The 3%
] 25 218,968] 215,868 00% o] 0% contributed by natural stands over the long-
::’ gg f;iggg f;g-gjg ‘gg; : g:g ?‘n”: term are harvested from areas with
il 193,690] 172,668 8o%| 71022 71| restrictive forest cover and adjacency
Mid-Term :3 ;g ;‘gg-";g 227,204 96% 53-255 4:& requirements, such as visually sensitive
0 204 545 0% 20%) h . . .
5 55 357 183 139:57 gﬁq;'F 577 ll, T | units and mountain caribou connecting
18 [ 267.235] 101,102 38%| 166,123 B2%0 corridors as well as medium value caribou
3 T - t, - . . .
:; 1“;'0 5‘5—;; ,‘; ’3._1”:; i?.:: l;i;ﬁ ;;'f’_“ habitat areas where partial cuts requiring
i 6 o8, M A | . . .
18 | 120 508,750 51,410 10%] 457,348 90% 70% volume retention is prescribed.
20 | 140 | 508,758] 60,158 12%] 448,601 88%
21 | 160 | 508,758] 29,514 B%) 470245 4%
22 180 508,758] 1,314 0%] 507,445 100%
23 | 200 | 508.758]  2.785 1% 505,984 99%;
24 | 220 50&,?5@1 10,438 2%| 408,321 9a%]|
25 | 240 | 5oa7se) 12430 2%] 498,326 8%
Long-Tem I— e [ 260 | Soa7sa 1475 0%| 507,284 T00%
27 | 280 | 508,759 1,983 %| 606,778 100%
28 | 300 | 508,750 6,173 1%] 502,586 5%,
29 | 320 | 508,758 5,821 %] 502,938 89%)
30 | 340 | 508,758 851 0%] 508,108 100%
31 | 380 | 508,759 727 0% 508,032 100%
32 380 508,759 5121 1%] 503638 99'5%1
33 | 400 | 508,759 2,085 0%] 506,674 100%]
IA
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Figure 15 shows the average annual volume harvested by inventory age class in each period over the planning
horizon.
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Figure 15: Annual volume harvested by age class

Farcant of Total Annual Volume Harvested by Ags Class As anticipated, Flgur.e 15 reveals that
Planning Years| 3 4 5 6 7 8 5 over the short and mid-terms, the
Horizon Period| from u;::'du 1:;::]3!.\ Il:: :uﬂ :ln;'lul‘lzn [ﬂ::‘o}l-w |14;T::lm {250 yra.) majority of the Base Case harvest
now . . : b . - . .
i 1 A % A T forecast is supported by stands in age
< § 2% 9% }g: Lok - class 8 since 36% of the THLB is
1 1% . .
Shért Ternl—8 ] = = A A currently found in this age class. As
5 5 % 8% 8%|  B0% 2%|  managed stands begin to reach
.6, }2 g:t :‘E‘g’; ﬁ: 7| minimum harvest age beginning 30
8 | 20 1% 8% B9% %] years from now, the proportion of the
e e ;‘f harvest obtained from younger age
11| 35 % % T T 3| classes increases through the mid—
12| 40 3% 8% B%|  B0% 1% term. Over the first three periods of
Id- P
HidTem :i ;—i; 11: g: 1% :: gx ;: the long-term, the majority of the
15 | &5 %] 21% % 1% To%| 5% 2%| LTHL is supported by stands in age
o el L TH classes 5, 6 and 7 as the age class
18| 100 1% 300 3% T9% % 2| distribution begins to normalize ‘
;: :32 - ?: 25:: g:: 51% ;}: 32 across the THLB. By year 200 until
4 7 34 i 14% 5 . ;
31 | 180 s P I T I L 2 57| the end of the planning hon;on, on
22| 180 B8%| 5|  20% % 5% average, 62% of the LTHL is
g: :gg g:?:: :: 121 i:f’ ;E;t 57|  supported by stands in age class 4,
Long-Term |_25_| 240 5% 1% 13% 1% 1a% a%| followed by age class 6 at 16% apq
21 A Si— =t age class 8 at 11% with the remaining
28 | 300 B3N B o % 2% 57|  13% obtained from age classes 5, 7
29 1 320 STl 10%]  14% 1% 14%] 4% and 9. Note that harvests over the
33 i‘;ﬁ ;;Z’: 13{}2 :;; 22 7| first 5 years of the forecast have been
32_| 380 56% 6%| __ 16% TR 15% 3%| fixed scheduled according to Canfor’s
23| s TRl o] %] vkl 1%l 2% current forest development plan and

as a result, harvest volumes are obtained from stands in age classes 4 to 7. In addition, the pattern of age classes

harvested over the long-term starting in year 180, reflects the harvest cycle created as a result of biodiversity patch
size requirements.
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Figure 16 shows from which resource emphasis zones the Base Case harvest forecast was obtained in each period.

550 Average Annual Volume Harvested (000's m’/yr)

500 O From Mountain Caribon Connecting Carridars,

O From Partial Aetanticn VSUs
450 ———

OFrom Maogification VSUs
400 B From Blodiversity Patch Zongs Contribuling to Small Palches

350 BFrom Blodiversity Paich Zones Contributing to Medium and Large Patches

1 2 3 4 5 10

15 20 25 30 35 40 45 50 55 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Years From Now

Figure 16: Harvest contribution by resource emphasis zone

Percent of Total Annual Volume Harvested Figure 16 reveals that the majority of
the timber supply is obtained from
. biodiversity patch zones contributing to
om . .
Biodiversity Bm:;:::ﬁi _— From medium and large SIZed.pat'ches
Planting Years | Patch Zones | 80 Zmz From Pa:;al Mountain followed by areas contributing to small
Horizon  |Period| from |Cantributing) oo\ oo | Modification | o e | Caribou patches which fall outside visually
now | to Medium i VSus VS Connecting .. , R
and Large | 1 Sma Us | cordors sensitive areas and caribou connecting
Patches .
Patches corridors.
— — icti t T an
; - e - — — — qu to the restrictive fores cover a d
7 2 1% 0% T % 7| adjacency requirements associated with
3 : ;2% ‘2‘& 4: g: 0: partial retention visual units and
Y 4 1% 0 0 . . o
Short-Term |——1— o R 15 % 7| caribou corridors, only 1% of the
8 | 10 97% % 0% 0% %]  volume harvested over the planning
7_| 15 91% 5% 1% 0% 5] e : s
L e B T o 77| horizon is obtam'ed from within these
a 25 100% A — 0% % % resource emphasis areas. Harvests
:g ;': ‘3‘23: 5@ g: g;t im occurring in the first two periods within
12 a0 5% T T % o%| caribou corridors consist of fixed
Mid-Term | 13 | 48 100% 0% 0% 0% 0%|  scheduled blocks under Canfor’s
14_| 50 94% 5% 1% 0% 0%
1 o BT T " o5  current forest development plan.
16| o0 46% 43% % 4% 0%
:; 1";’0 13;:: 12: E: :};" g% Over the long-term, Figure 16 also
TN T00% 0% % 0% 55| reveals that 100% of the LTHL is
20 | 140 68% 26% 3% 1% 3%|  obtained from biodiversity patch zones
21| 160 61% 33% 4% 1% i o : :
32180 T00% L A o i contnbufcmg large and medium 512251
23| 200 100% 0%, 0% 0% 0%| patches in Pass 1 and Pass 2 zones™.
24| 220 B3% 3% 4% 1% %)
25 | za0 62% 3% % 1% %
Long-Tem 8 1 260 T00% 0% 0% 0% 0%
27| 280 100% 0% 0% 0% 0%
28| 300 63% 3% a% 1% 1%
29| 330 1% 3% 3% 1% %
30| 340 100% 0% 0% 0% 0%
31| 360 T00% 0% 0% 0% 0%)
32_| 380 B3% 20% 4%, 1% 3%
35| 460 52% 3% 3% 1% 1%
* See Figure 12 of this report for the spatial location of each pass.
0
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Figure 17 shows the average annual volume harvested by tree species in each period over the planning horizon.

550 Average Annual Volume Harvested (000's m’lyr)

500 Sbhlack spruge

W daciduous
450 == @ hemlock/osdar ———
400 - - Exfr

@ bratsam
[ pins —
mwhitafwhrid spruce

350

300

1 2 3 4 5 10 15 20 25 30 35 40 45 50 55 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Years From Now

Figure 17: Harvest composition by species

Percont of Total Annual Volume Harvested by Species Figure 17 reveals that on
f Years| white/
:1:::;:9 Period | from | hybrid pina balsam fir horrd;:h.‘ declduous 'bi::':e average over the short-term,
now | spruce = _ _ | ceawr Pree | 54% of the volume harvested
1 1 8% 3 8% 2% ) 1% 0% . o
: 3 S s i oy = 5 |  consists of spruce and 36%
E 3 5% 7% 35% 3% ) 3% &%  consists of balsam followed by
: 4 i 0% 0% 5% 0% % % 0%, . o
Short-Term — 5 g o T L % Ty ﬁj pine at 4%, hemlock/c;edar at
] 10 54% 8% 32% 2% %] 2%, 1% 3%, fir at 2% and deciduous
7 15 4% 2% 3% 1% 4% 1"”3} 0% . o
8 [ 20 | 5% W 3% % EEA % 7|  species at 1%.
g | %5 | 5% % 2% % %] 1% T%
10 30 51% 3% 40% 1% 3% 1% 0% .
1] 3 5% % 3% 3 ™ % 0% Over the mid-term, 50% of the
; ZE i a0 A 2% A% 3% 3% 2% 2% volume harvested consists of
Mid-Term 3 45 53% 7% 31% 2% 2% 3% 0% o .
4 | 50 aT% % L 2% i 0% 0% spruce and 33% consists of
5 | 83 A% L. S5 4% i, kb % balsam followed by pine at
16 0 58% 15% 2% 3% kL % %) . R
7| 80 E0% L 5% 5% % % 5% 10%, with the remaining
8| 100 B6 7 i 3% % % i) 0% : :
R i =l S " Ky s S species .represented in the same
20| 140 B 2% 13% 3% 2 0% 0% proportions as under the short-
160 5% 250 125 3% B 0% ) term
2| 180 58% 9% % 4% 0% 0% 0% .
3 20 58% 30% 8% 5% 0% 0% 0%
4 22 84% 3% 2% 3% 0% o 0% o
Long-Term |25 24 B i T i T B % Over the long-term, 59.A: of the
;g 2»:: B0 Ké% x ;}i g .,’2 D:: 3‘2 volume harvested consists of
56% 9 0% 3 .
78| 300 B4% 23% % 3% 0% 0% 7% spruce and 27% consists of
2 | 320 BO%| 27% % 4% 0% 0% 0% pine followed by balsam at
30 0 58% 20% % 4% 0%, 0% 0% P o
31| 360 56% 0% 5% A 0% 0% o 10% and fir at 4%.
32 380 B5% 23% 8% 3% 0% 0% e
33 400 60% 25% 9% 4% 0% 0% 0%-'

Overall, the proportion of
spruce in the harvest profile remains relatively steady, decreasing by 4% over the mid-term and then increasing by
9% across the long-term. However, the proportion of pine increases substantially, from 4% over the short to mid-
terms to becoming the secondary species component of the harvest profile at 27% over the long-term. The
composition of the harvest profile over the short and mid-terms is consistent with the current inventory across the
THLB as shown in Figure 3. Over the long-term, the harvest profile is consistent with the distribution of
ecosystems across the THLB and their associated silviculture regimes**.

¥ See Table 18 in Appendix I1I of the information package for the silvicultural regimes used for the analysis.
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Figure 18 shows the merchantable growing stock level present at the end of each period for the THLB.

35 THLB Merchantable Growing Stock Volume (millions ni’)_

=T utal THLE Growing Stock (m3)
30

== Growing Stock Above Minimum Harvest Age  (m3)

=== Growing Stock Below Minimum Harvest Age  {m3}

25

20

10

] I
1 I
0 b - T ———r - — — - —_— d

0 1 2 3 4 s 1015202530354045505560801001
Years From Now

Figure 18- THLB merchantable growing stock forecast

20 140 160 180 200 220 240 260 280 300 320 340 360 380 40(

Percent of Figure 18 reveals that growing
Percent | Growing | Percent | Growing | Percant Total Kk bili fter 200
Totsl |Changein| Stock |Changein| Stock |Changein| THLE stock stabilizes after 200 years
Planning | Yoars GTHLIE G;uwlng M?bm G;uwing M?ellw Growing | Growing under the Base Case. In
eriod | from rowing tock nimum tock nimum Stock Stock ..
Hortoon now | Stock |Relative to| Harvest |Ralative to] Harvest [Ralative to] Above addltl-on, the table re_veals that
() Pravious Age Previous Age Pravious | Minimum growing stock remains stable
Poriod | ) | Peded | (w) | Period. | Marvest over two full rotations under the
Age
Current |0 0_|7e.603,358 TA471.387 2131871 BT LTHL of 508,759 m*/yr
1 1_|16.417.745 17| 14 203 532 %] 2214213 % BT LI
2 | 2 [6e8ae 1% 14,080 530 %] 2207953 0% 8% mdlcatmg that the harvest _
3 1 |16.168,772 1% 14,032,586 0% 2.136,08 3% art, forecast is sustainable, subject
[ 4_|16.041,351 1%{13,818,318 2% z.223,08 A% 5% .
Shont-Term— s 550590 ~1%[13.635.807 1| 2.554 852 % | tothe data inputs and
6§ | 10 |15,392,343 -3% 13,058 224 =% 2334119 2% 5% assumptions under the base
7 | 15 [15212.838] - |%|12.29‘ 284 4:«!-.;| 2,021,552 25% % P, .
8| 20 |15.295,608 1% 11,604,932 3% 3,400,675 16% 7a, case. Inaddition, Figure 18
8| 25 |i6,048441 59|11 412378 %) 4634069 36%' 7% reveals that on average, 82% of
1 30 7.249.578 T%]11.081,923 -3%] 6, 157 505 J3% . .
1 35 _|18.986.074 0% 10.872,026 %] B114.04 329, the total THLB growing stock
e :3 4: ;_n.aaﬁ,:‘;: 11%] 11,358,495 1% "‘fgﬁ"’” 18% consists of mature volume over
Term 4 22 034 1 9%:011,742.042 J%I' 1.182.086.
14_| 50 |od.moa5ii %] 13,543,500 15%] 11.281,008 the short-term, 69% over the
15| 55 |26.654,652 7%} 16,010,875 1894 10,643,787 mid-term and 79% over the
16 | 80 |28.316.648 5% 12,038 141 25%| 8,378,507
17_| 80 _|a2.548.746 15U} 28.277 242 42%| 4.271,514 40% g  long-term.
16| 100 |30,982.868 55,1 27,843,600 29| 3,338 968 220 5%
19| 120 [28.487.418 8|24 745,264 -16%] 3 752,152 12%) BT%
20| 140 |76,953.554 S%|21 877,660 1%} 5.075 804 4% B1% On average over the short-term,
21| 160 |26,223,506 -3'%]20 461 480 Tl 5 761,625 5% T8% THLB growing stock declines
22 | 180 |25,522.068 3% 20,500,165 0%| 5,012,903 3% 80% .
23 | 200 |25020,434 -7%| 18,258 287 %] 5,781.152 5 TT% by 1% per year from current
i; :f; 5:325235— E':zl ;ggjg é ]; f;;g;“j L‘]:“-I ;;:* levels with a total reduction of
B85, ¥ 2 -1%] 50363 Yol 1]
Long-Term I | 280 |20 508 1%} 15,523,850 3%| 5,313,188 12%] 7a%| 8% over this initial 20-year
27_| 280 |24.678.480 %[ 18,885,271 %] 5,793.208 o TT% : -
28| 300 |24 582852 O] 16,599,556 %] 5.782.858 % T per10fi. Over the mid-term,
25| 320 |24,898.058 1% 18,778 202 “1%] 6,119,854 B% 55]  growing stock increases by 10%
30 340 24,775,286 0%} 19,530,568 49%) 5 244 700 14% T0% :
31| 360 |24 629,728 %] 16,789,617 4% 5880111 1% 7|  Peryear onaverage, with a total
32_| 380 |24.644.476 D% 18,854 607 B%| 5779860 B3 TT% increase of 103%. Across the
33| 400 24,831,860 1% 16,755.095 -1%| 6,076,765 5% 76%)

long-term, THLB growing

stock declines by 4% per year
on average, 81 to 200 years from now with a total net decline of 19% after which time it stabilizes for the rest of the
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planning horizon. The surge in growing stock over the mid-term coincides with an accumulation of merchantable
volume associated with the large area currently in age class 1, as shown in Figure 7. As this significant amount of
growing stock reaches minimum harvest age, the rate at which it can be harvested is restricted due to biodiversity
patch size requirements causing the growing stock level to peak 61 to 80 years from now. After this period, a rapid
decline occurs as portions of the THLB are released for harvest in each subsequent 20-year period.
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5.2.3 Average Annual Area, Yield and Age Harvested

Figure 19 shows the average annual area harvested from natural and managed stands in each period over the
planning horizon.

1 600 Average Annual Area Harvested (ha)

-EFrom Managed Stands
1,400

W From Matural Stands

1,200

800

600

400

200

1.2 3 4 5 10 15 20 25 30 35 40 45 50 55 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

Years From Now
Figure 19: Average annual area harvested

Average Annual Aroa Harvestod (ha) Figure 19 reveals that on average 1,078 ha are
Parcent
Change harvested per year over the short-term.
i Years % From |Percent| From |Percent :
::::;:g Period | from Total Ral::we Natural of Managed of Across the mlq-term, the annual area
now previous| Stands | Total | Stands | Total harvested declines by 21% to an average of
__| Period _ 852 ha per year. Over the long-term on
1 1 1,428 1.426 100%! 0 %) H 0
2 3 T ST e T o o% average, the area harvested increases by 39%
3 3 1.202 2%| 1200 100% o 0% to 1,186 ha per year. As anticipated, these
4 4 1.138 -S%I 1,138’ 100% o 0% .
Short-Term{—¢ - 187 1347 o0k o o%] tren@s in average gnnual areas harvested are
I ) Lol <%l 1700] foon o relatively proportional to the average annual
15 -1 1% a7 100% 0 : :
T T 5T R L volumes harvested as shown in Figure 14.
§ | 25 B2z -19% B2Z|_100% ) I—CED
10| 30 522 0% B22|  100% o o
1 35 701 -15% 697
12 40 732 4%, 663
Mid-Term 1 45 BZS 13%i| 797
14| 5o B&4 % 720
15 55 az7 852
16 60 2a4
17 80 807
18 0o 1.178 ¥
19 0 1,124 -
20 40 1.157 39 187
il 160 1,162 0% 84
22 180 1.217 5% 7
23| 200 1188 3% 12
24 220 1,17 -1% 42
25 | 240 1,182 2% 50
Long-Term [T 280 1,227 %)
27 280 1.185 2% ']
28 300 1,184 1%. 35
26| 320 1182 1% 30
30 140 1,223 3 5
31| 360 1,196 z»:TI— 6
32 380 1,178 -1% 3o
33 | 400 1,194] 1% 23
<\
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Figure 20 shows the average annual yields harvested over time.

500 Average Annual Yield Harvested (m’lha)

450

T
400 s ram Natural Stands
=—=From Managed Stands
350
300 -

o !

T T T T

1 2 3 4 5 10 15 20 25 30 35 40 45 50 55 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Years From Now

Figure 20: Average annual yield harvested

Average Annual Yleld Harvested (m’/ha) Figure 20 reveals that on average, 253 m’/ha are
Percent harvested per year over the short-term. Across the mid-
Planning Vears Change | From | From term, the annual yield harvested increases by 20% to an
Mairon Pariod| from Total [Relative to] Natural | Managed £204 3 /h o the 1 t th
now Previous | Stands Stands average 0. m'/ha pef year. Uver the qng- erm, the
Period average yield harvested increases once again by 41%
i 1 755 256 relative to the mid-term, to 429 m*/ha per year.
2 2 246 2% 245
3 3 241 2% 241 . . .
" 3 i 758 % o Typically, average yields decline towards the long-term
rost-Term =3 5 251 2%, 251 since natural stands harvested over the short to mid-
g :g fgg f':’ 3';;' terms are well past their minimum harvestable ages
PT A% . )
[ 70 247 ] 247 allowing for volume increment to have accumulated
T o # . g - . .
1‘; ig i?? g‘m i“? within the stand. As this naturally established forest is
o £l Py o . .
1 35 277 3% 278 324 depletgd it is replaced with managed geconfi growth
12§ 40 265 4% 261 306  which is typically harvested closer to its minimum
Mid-T 1 5 3 Vi 5 .
drram 1i :ﬂ 25'3 :”“ f;{ ggg harvestable age and therefore less volume increment has
15 ] 278 4% 260 az0]  accumulated before the stand is harvested. However, in
o e e = 2| the case of TFL30, the opposite is true since the
18| 100 432 22% 308 a54| remaining inventory of naturally esta‘bl.lshed forest
19 | 120 453 % 316 :gg although on average 30 years past minimum harvest age
20 14 440 ~3% 322 - : . : :
21 wﬁ 238 ; 5D a2z and comprised of highly productive growing sites,
22_| 180 418 A% 196 419 suffers in terms of yield due to low stocking from wet
. T e - “ =4 soil moisture conditions and heavy brush competition.
LonaTerm L2524 a7 2%, 240 43|  As these stands are replaced with managed plantations at
© % = T ~ . . . . . . .
¢ 2;5 ?gg 416 2% 193 :"? higher stocking levels, combined with yield projections
27 | 2 426 P 210 2 : . - .
28 | 300 230 o 178 2371 that reflect largg Increases to site productivity estimates
28 | 320 426 1% 191 4321 as well as the binding effect of forest management
iﬁ' g':g j;ﬁ ‘“ 1:2 :E restrictions forcing them to be harvested beyond their
32_| 380 432 15 {69 339  minimum harvestable ages, the average annual yield
33_| 400 426 A% 92 433 harvested increases towards the long-term.
A
L35
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Figure 21 shows the area weighted average harvest age obtained under the Base Case forecast for both natural and
managed stands.

350 Average Harvest Age (yrs)

300 —— - e ——
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Figure 21: Average harvest age

Average Harvest Ags {yrs.) As anticipated, Figure 21 reveals that
Bk Avg. Fgf;“' Avg. P'gf;“‘ average harvest ages for natural
hg. vg. | No-Yrs. , vg. | NoYrs | o stands over time generally trend
c A tw A t
g g B g
Plannin Years Rel From Min Hrvsted Min From Min Hrvstad Min d O he sh h
Hori ong from | Total to |Natural Han.-l Past Haln.: Managed Harvl Past Har\; upward. Overt e.s ort-term, the
E90 ] now Prav. | Stands | (g | Min. | 4 ros | Stands Age | MI" | ages | @verage age at which natural stands
Per. *:’g': Harv. Tg’: Harv. are harvested is 166 years, then
_— “‘1“1/: Age climbs 14% to 189 years and finally
1 i e G over the long-term, increases by
2 158] 7% 158] 106 52| ag% - »
3 160 2% 160] 107 53] 50% another 21%, relative to the mid-
Short- [ 4 166] 4m| o8] 109 57 53%
Term |5 ,—bgl %788 108 S term, to 228 years as remnants of the
10| 164 -i%| 14| 108 58] 55% natural forest inventory is harvested.
a8 S i The dip in average harvest age 340 to
25 | 182] 5% 182 108 T T4% 380 years from now coincides with
30_| 182 O%] 762 Tga ;4 ?gz_% = - - 11 ha of natural forest harvested over
35 | 18a] 1%|___184] o9 5 e 57| & 3 . . . o
40 | 165 0% 17| 1io ] I | 80| 50 g 75|  this ‘!-0«year time l"‘?:““d and likely
Mid-Term| 45 | 1a7] 1a%| 182|106 BB| _ 80% 80| 57 3 5% consisted of stands in age class 2 or 3
50 | 177] B%| 204 108 85| 1% 80| 58 2 4% . .
55| 143 oo 76| 10| &7 BI% 54| 59 5wy atthe start of the planning horizon.
80 | 120] 16%] _ 187] 1o@ 78] 72% 88 B3 4 7%
80 | 67| 36%| 217] 108 708| T00% 87| &1 A% Harvested volumes begin to consist
100 | 118] -30%| _ 184] 113 ) T04| 60 Y ning 3
120 | 130] 1o%| _ 208] 112 95| B5% 16| 80 55| aawn| of managed forest beginning 30 years
140 132] 1% 238] 112 125]  112%] i11] &0 51 BE% from now. Over the remainder of the
160 | T16] 2%  2oa] 114 111  9a% 108] &8 48| 8a% .
180 | o1 21%| _ 214] 112]  joz|  8i% 81| &8 53| 57w mid-term, managed stands are
200 | 96 b%| 266] 108 147 134% 84|57 371 66%)  harvested on average, only seven
220 113] 1% 253 108 145 134% 107 Bl 48 80% L
Long- [240 | 74| o] 260 108|181 Ti5v 07| 59| 48| mow| Years beyond minimum harvest age
Term | 260 | o] 20m] 245 foa| 38| 124% 80| &7 32| _se%|  and therefore, any increase to
280 | o0 %] 287 108|  181| 170% CE 31| 55% .
—  munimum harvest age beyond seven
300 | T10[ 21%| 243 07| 135 126% 06| B0 46| 76% o e £¢ beyond
320 | 106] 3%} 237 jo7 30| 122% 103 58 as|__77%|  years will likely have a negative
340 BBl -17% 178] 108 [ B80% 8] 58 30 52% impact on timber supply over this
360 | oo 2% 173 105 B8] B5% 90| 57 X T iod. Over the long-t
380 | 104] 20%] 260 107 54| 144% 105] __®0 45 7o% 1me pertod. Over the long-term,
400 | iG5[ a%f o] 105 66] 63% 104] 59 45| 76%] managed stands are harvested on

average, 42 years past minimum harvest age whicre the aver age harvest age is 101 years and the average minimum

M4
1
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harvestable age is 59 years. Oscillations in managed stand harvest ages over the long-term are a function of

biodiversity patch size requirements, where on average, managed stands are harvested at younger ages in Pass 1 and
2 biodiversity patch zones versus Pass 3 and 4 patch zones*.

Over both the short and mid-terms, much of the harvest delay across natural stands is simply a function of the
current age of the natural forest inventory. However, over the long-term, the binding effect of harvest restrictions
are solely responsible for preventing managed second growth stands from being harvested at minimum harvestable
age. Biodiversity patch size requirements are likely responsible for the majority of the delays since their influence
extends across all of the THLB. This is because the 20-year adjacency requirements between patches result in a
four-pass cycle. This cycle will delay harvest of managed stands for at least 20 years beyond minimum harvest age
since the average minimum harvest age for managed stands is 60 years and the harvest cycle amongst biodiversity
patches is 80 years. Other resource requirements which regulate the rate of harvests across the THLB and therefore
also contribute to harvest delays include hydrologic recovery targets by watershed and biodiversity seral stage
targets for mature and old forests, visually sensitive areas with modification and partial retention objectives and
travel corridors for mountain caribou which link critical habitats.

In an effort to provide further insight on the effects of resource targets on harvest age, Table 4 (on the following
page) shows the area weighted harvest ages realized under the Base Case forecast by resource emphasis zone. Note
however, that resource targets overlap and therefore interact with one another. Under Table 4 the harvest ages
reported for visually sensitive areas did not include harvests occurring in the zone where they overlapped with
caribou corridors. Biodiversity zones contributing to targets for small patches were net of both visual areas and
caribou corridors. Biodiversity zones contributing to targets for medium and large patches by design, do not overlap

visually sensitive areas or caribou corridors however, resource targets for hydrologic recovery and seral stages
overlap all of these areas.

% Qe Figure 12 of this report for the spatial location of each pass.
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Table 4: Average harvest age by resource emphasis zone

Blodiveraity Pat'c h Biodiversity Patch . . Mountain Caribou
Zones Contributing . s Partial Retention
i Zones Contributing | Modification VSUs Connecting
to Medium and Small Patche VsUs Corrid
Large Patches to Small Patches orridors
Avg. Avg. Avg. Avg. Avg.
No.Yrs. No.Yrs. No.Yrs. No.Yrs. No.Yrs.
[ptanning | Years ::9' :'“‘ Hrvsted :“'9' :"“' Hrvsted :"9' :“"‘ Hrvsted :"9' :‘"' Hrvsted :"9' :"“‘ Hrvsted
ning | o rv. Harv. [0 st |Harv.|Harv. past |Harv.(Harv. past |Harv.|Harv. past |Harv-|Harv. Past
Horizon Age | Age . Age | Age i Age | Age Age | Age Age | Age
" oo | o Jomsafors)| M Lyrs ) grsy| M | e | gray| Min. [ 2691 53| win,
] 1 Harv. < "1 Harv. : "1 Harv. i | Harv. . Harv.
Age Age Age Age Age
1 166| 105 60 170 109 61] 120] 103 17 120] 115 5
2 154| 104 500 162| 108 54] 123] 110 13| 144] 108] - 36] 164| 104 60
3 154| 106 48} 167| 108 58] 178] 105 73] 144| 120 24
Short- 4 162 108 54] 162] 107 55
Term 5 184] 105 59] 165] 108 57] 155] 110 45
10 163] 105 58] 169] 108 61] 197 103 G4 132] 112 20
15 171 107 64) 226 107 120 280| 107 153] 254 108 148] 211] 106 105
20 145] 111 34] 181 105 76] 171 109 62 172] 111 621 174] 107 67|
25 182 105 ?TI
30 182{ 108 74|
35 185 109 77) 182] 108 74] 184] 110 74] 188] 111 78] 172 108 64
40 98 88 9] 183] 109 73] 177 109 68] 186 113 73] 139] 113 25
Mid-Term| 45 187 108 83
50 176] 100 77| 185 a5 80] 208| 110 98] 152| 122 104 64 40
55 B8 75 131 167| 102 65] 153 106 541 135] 107 28] 166] 115 51
60 87 71 16] 146 92 54] 148 98 501 161 95 66) 188] 109 60
80 169 91 771 160 B84 76] 155 86 g9 141 83 58] 243] 110 133
100 118 68 49
120 130 68 62
140 118 64 541 144 73 700 157 75 82| 169 a5 B5) 244 94 150
160 94 59 35] 154 70 B84] 161 72 B89] 184 85 99 170 75 95
180 91 58 33
200 96 58 38
220 80 59 31] 147 64 83] 147 61 BG] 186 80 108 281 91 190
Long- 240 80 57 33] 146 66 80] 146 61 B6) 201 76 125] 246 81 1656
Term 260 9 58 33]
280 90 58 33
300 80| 59 31] 135] 64 71] 158] &2 96] 182 76 105] 288{ 81 185
320 89 57 321 130 64 66 145 60 85 199 74 125] 265 84 181
340 88 58 30
360 90 57 33
380 a0 59 30] 130 B2 B8] 136 59 77 200 70 130§ 255 72 183
400 90 57 33] 124 64 60] 155 60 951 177 &9 1084 260 71 189,

Table 4 reveals that on average over the long-term, forest cover requirements associated with caribou corridor areas
are the most restrictive, since managed stands are harvested 167 years past minimum harvest age within this zone.
Corridors are followed by visual areas with a partial retention objective, where second growth stands are harvested
on average 110 years past minimum harvest age. As discussed earlier, biodiversity patch size requirements will
delay the harvest of managed second growth stands by at least 20 years. As shown in Table 4, over the long-term,

stands within biodiversity patch zones contributin
years past minimum harvest age. This would indi
seral also influence the timing of harvests in addition to pa

cate that

g large and medium sized patches are on average, harvested 37
resource targets associated with hydrologic recovery and
tch size requirements.
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5.2.4 Age Class Distributions Over Time

The graphs in Figure 22 show how the distribution by inventory age classes over the total forested land base of the

TFL is expected to change under the Base Case forecast and also shows the spatial distribution of these age classes
through time.
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Figure 22: Age class distribution over time

"
&

May 29, 2002

sy d

McGregor



TFL30 MANAGEMENT PLAN NO. 9 CANFGR
TIMBER SUPPLY ANALYSIS REPORT

Aga Class Distbution in 180 Years rwe (s b

Age Class Distribution In 200 Years

70,000

00.000 1——  wTirber Hrvesting Land Base 00,000 BTmber Harvesting Land Base
50000 L Her-Contibuaing Land #ase 50000 | OMon-Comrbuang Land Gase
40,000 0,000
30,000 30,000
20000 20,000 4
10,000 10,000

0 o

NSR 1 2 3 4 s ° 7 . ° NSR 1 2 3 4 s s 7 ] ]
Age Class

e B0
70,000

Age Class Distribution in 300 Years

e J300s s Age Class Distribution In 400 Years

70,000

00,000 1—— g Tirbar Harvesting Land Sase 00,000 +——  yTurber Harvasting Land Base

50000 J__ PonComrtasing Land ase 50000 4 Neo-Comrbusing Land brse

40,000 40000

30,000 30000 -
20000 +—— 20000 f—m —
10,000 4—. 10,000

° l-._,___'_ 0 :]__.M
NSR 1 2 3 a 5 [ 7 [

4 5
Age Class

Figure 22 reveals that by year 160, the age class distribution is forecast to be relatively even in stands under 60 years
of age across the THLB. By year 200, 30% of the THLB is projected to remain above age 60 with the remaining
70% relatively balanced across the four age classes between ages 0 and 60 years, which is consistent with the
information presented in Figure 15. In addition, this coincides with the point at which growing stock began to
stabilize as shown in Figure 18. F igure 22 also reveals that 10% of the THLB land base is maintained in age class 9
throughout the remainder of the projection beginning at year 300. Based on the information presented in Table 4
and the maps showing the spatial distribution of age classes through time, the majority of this forest is maintained
due to harvest restrictions implemented within caribou corridors and visually scusitive areas. The maps also show

&
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the development of biodiversity patches through time. At year 60, leave areas between existing openings are still
being harvested since the majority of the managed forest is still below minimum harvest age. By year 100, the
distribution of patches has begun to emerge and by year 160 are fully apparent.

The graphs also reflect the assumption that areas outside the THLB remain relatively static in terms of forest
structure and composition and simply age with time. Based on this assumption, after 300 years these areas will have
all accumulated into age class 9 with an average projected age of 420 years. These areas are also clearly seen
spatially as large contiguous areas of red by year 160. Although these areas do not contribute to timber supply, they
do contribute to targets for non-timber resources. As a result changes in stand ages and composition within stands
outside the THLB may affect harvest scheduling and timber supply within the THLB. Currently however,
successional pathways for the forest types found within the TFL are not available and therefore, forest succession
was not implemented under MP9.

The location and timing of large scale catastrophic disturbance events due to fire, insects, disease and windthrow are
difficult to predict. As a result, incorporating assumptions related to such random events, particularly fire, into
timber supply analyses may not be appropriate and would likely be misleading. This is because the magnitude,
timing and location®® of natural disturbances can all have a profound effect on forecasts of timber supply. Since this
analysis is spatially sensitive, the most effective approach towards accounting for these unpredictable events would
be to re-run the Base Case, after the full impact of a disturbance on forest structure has been realized. The attributes
for those stands affected can be rapidly updated to reflect post-disturbance conditions and the scheduling model re-
run with all other inputs remaining the same. The result will show how not only timber supply but also how forest
operations must change to accommodate the new forest age class structure and the binding effects of timber and
non-timber resource targets. Beyond reductions for non-recoverable losses, however, no further risk assessments

related to potential impacts from catastrophic natural disturbances were conducted or implemented under this
analysis.

* Including sudden changes within the non-contributing land base, since many non-timber resouree values such as biodi versity, wildlife habitat
and watershed related constraints tend to be satisfied by stands reserved from harvest.
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5.4 Base Case Harvest Flow Alternatives

Since the Base Case forecast shown in Fi
no feasible alternatives to the Base Case
strategies as specified under the Base Ca
maintains the current AAC for the next
213,539 m3/);r, thereby exceeding the h

gure 13 indicates that the current AAC must immediately decline by 19
exist, subject to the harvest flow objectives and resource management
se. Figure 23, however, is provided as one feasible alternative which

50 Average Annual Volume Harvested (000's m’lyr)

%,

five years, but then declines by 15% per five-year period for three periods to
arvest flow objective requiring that declines do not exceed 12% per decade.
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Figure 23: Alternative harvest flow forecast
NFS | Percant Parcent The harvest level of 213,53{9 m*/yr is maintained for
Base | Change | Altamative | Change | Percent the next 25 years and then increases by 25% to
o Years| Years | Case InFlow | Harvest | in Flow | Difference 3 e .
:::::‘:::? from [ in | Harvast | Rotative | Flow | Retatiu | 1 e 267,225 m /).rr for the next 20 years. Beginning in the
Now | Period]| Flow to | Forseast | 1o |Remtiveto|  five year period, 56 to 60 years from now, harvest
F i 2 . PR .
tyey] pee) AR Mrarioa |5 flow under the alternative forecast is identical to the
7 7] 380,000 Base Case for the remainder of the planning horizon.
Z 1 189% 0%
3 1 i | 3 0 0% .
Short- 3 1 0%| 345,600 1% Although the alternative forecast shows that harvest
Teem S 0%l so0.000 e levels must decline by 45% over a 15 year timeframe,
5% it does not decline below 200,000 m*/yr and maintains
-15%, . . . .
‘: a harvest level that is 10% higher over the pinch point
0 % period in the Base Case, 31 to 40 years from now.
0% 10%;
36-40 [ ] 10%
Mid-Tarm| 414 5% 13%)|
0%
5 257, 183 % 4%
£ 5 2687 225 (1% 0%
51-80 20§ 321,175 20% 0%
s
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6.0 Sensitivity Analyses

The best available data inputs and assumptions were used to prepare the Base Case timber supply forecast for
TFL30. However, uncertainties regarding these data inputs and assumptions and their potential impact on the Base
Case timber supply projection must be assessed in order to ensure that an AAC decision can be fully rationalized.

The information package, prepared in advance of the timber supply forecasting, identified the sensitivities to be
tested. However, due to preliminary modelling results and analysis timeframe limitations, some of these
sensitivities were removed and one was added through consensus between Canfor and the Ministry of Forests. The
following lists the sensitivities that were completed:

Increase and decrease minimum harvestable ages by 10 years.

Increase and decrease natural stand yield table estimates by 10% and 20%.
Increase and decrease managed stand yield table estimates by 10%.

Apply the minimum economic yield criteria to managed stand yield tables.
Apply managed stand yield tables without adjustments to site index.
Remove biodiversity patch size targets.

AW

The sections that follow present the results of these sensitivities. Where relevant, both the unflowed*® and flowed®’
forecasts are shown for each sensitivity.

6.1 Uncertainty in Minimum Harvestable Ages

Issues under the analysis which affect minimum harvest age include site productivity estimates, forest health agents
that impact growth rates such as brush competition, insects and/or diseases and finally, forest management decisions
regarding rotation age. Uncertainty regarding site productivity are further explored through removal of the site
index adjustments made to managed stands in a subsequent sensitivity analysis. Minimum harvest age reductions
related to forest health issues were indirectly incorporated into the Base Case forecast through yield reductions made
to managed stand projections in order to account for spruce leader weevil impacts. With respect to management
decisions regarding rotation age, minimum harvest ages for natural stands were set based on current regional
policies. For managed stands, minimum harvest ages were based on the age at which 95% of the culmination of
MAL is achieved. As a result, the average minimum harvest age for managed stands within the THLB is 60 years
and the average age at which managed stands were harvested over the long-term under the Base Case was 100 years.
The average diameter at breast height, for spruce at 60 years of age, is 21 cm while at 100 years it is 28 cm.
However, TFL30 consists of some of the most productive growing sites in the northern interior. As a result, the
TFL is capable of producing large diameter premium quality sawlogs through management, in relatively short
periods of time compared to other areas within the northern interior. Much of the volume harvested from the TFL is
delivered to the Upper Fraser Sawmill which is specialized to process large diameter premium quality sawlogs. An
analysis completed through this timber supply review, examined the minimum harvest ages necessary to grow
spruce sawlogs which meet the optimal mill requirements of an average butt diameter of 46 cm or 36 cm at breast
height. The results of the analysis showed that average minimum harvest age for managed spruce stands would need
to be 180 years in order to obtain these log dimensions; a difference of 120 years relative to the minimum harvest
age used under the Base Case. Although the impact of this management option was not explored through sensitivity
analysis, it is almost certain that this adjustment would significantly impact short-term wood supply, since the
existing stock of available volume from unmanaged natural stands would have to be harvested at a significantly
reduced rate in order to realize the harvest flow policy under the Base Case.

The following sensitivities assess the timber supply effects of altering minimum harvestable ages by 10 years across
all natural, current managed and future managed stands.

% In other words, the timber supply achieved under the sensitivity when the model was run using the base case harvest flow targets.
7 In other words, the timber supply achicved under the sensitivity when the base case harvest flow targets were adjusted to ensure consistency
with the karvest flow objective used under the analysis.
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6.1.1 Increase Minimum Harvestable Ages by 10 Years
Figure 24 shows the timber supply effects of increasing minimum harvestable ages by 10 years.
Average Annual Volume Harvested (000's m®/yr)
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Figure 24: Increase minimum harvest ages by 10 years
MP8 | Parcemt Minimum | Percent Minimum | Percent Over the short-term, the
Base | Change | - 0 [ Change | Parcent Marvest | Change | Percent unflowed forecast reveals a 4%
Years| Yaars | Case | in Flow In Fiow | Difference " In Flow | Difference . .
F:::”'"f from | in | Harvest | Reistive A%an:;u Relative | In Flow A?::;mw Relative | in Flow short.fall in timber supply
0| Now | Period| Fiow W | nowes| ' |Relativeta Fliwait to  |Relntive to relative to the Base Case
Forecast| Previous Previous|Base Case 3 Previous| Base Case . .
(myr) | Period | 7)) | period (™) | peciod projection over the five-year
7 7| 380,000 350,000 Y L 7| period, 16 to 20 years from
2 1] 254,548 -18%| 204,548] 1% D%) 265,688 -23% 7% now. A shortfall in timber
3 1] 285,281 09| 285,281 % 0%| 270,821 7% T
Short- i T z84 882 %] 264,862 0% O%| 270,674 0% 5n|  supply over the short and first
Term | 285,582 07| 285,582 0% 0%] 63,120 % i id-
10 285,110 0%] 285,110 [ O%| 268,360 7% 5% hal.f of the. mid .tel.'m as a result
5 250460 | -12%] 250,460] 12w 0% 238,600] 3% |  of increasing minimum harvest
20 51 250,460 U] 241,241 T 7. 236,600 T 5 . .
=t 7e5e T T —=+  ages was not anticipated since
5| 219,968 0% 219,958 O%j 207,771 i3 % all of the volume harvested over
5| 183,680 | -12%| 177,578] 1o %] 182,402 2% B . Y .
5] 193,590 0% 142758 -19% Z6%] 182,402 % 7| this period is obta-med from
Mid-Term 5| 236,170 22%| 236,170 645, 0%] 182,403 [0 PR natural stands which are on
5| 255,058 %] 219410 T 4%]  182.40 0% 28% ..
5757 183 T%) 98,827  5a% Bi%] 183403 % % average 30 years past minimum
5| 267.225 4% 170,859 T1% -38% 205,780 13% -23% harvest age at the start Of the
20| 321,175 20%) 321,175 &% U%]  321,173]  55% 0%

% In addition, as shown in Figure 15, over 80% of the volume harv
hatf of the mid-term. Currently these stands are on avernge 62

planning horizon®.

ested is obtained from stands currently in age class 8 over the short and first

years past minimum harvest age.
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Shortfalls at the start of the mid-term, suggest that increases to natural stand minimum harvest ages will influence
the availability of this volume even though much of it has aged well beyond minimum harvest age. A review of the
model outputs revealed that the 10 year increase in natural stand minimum harvest age was sufficient to both alter
the harvest queue relative to the Base Case, as well as limit the availability of some stands in each period that were
harvested under the Base Case. In addition, both the harvest rules associated with targets for biodiversity patch sizes
in conjunction with the adjustments to the harvest queue had caused targets for other non-timber resources to

become more binding, leading to the shortfalls in timber supply in the last period of the short term and first half of
the mid-term.

A second shortfall in timber supply occurs in the latter half of the mid-term, over the three five-year periods 46 to 60
years from now, where on average, the annual volume harvested was 37% below the level achieved under the Base
Case. Over this time period, timber supply increasingly relies on the managed second growth inventory as the
amount of unconstrained natural forest rapidly declines in availability. Since managed stands were harvested on
average four years past minimum harvest age during this period under the Base Case, the 10 year increase was
sufficient to cause a considerable amount of the managed forest to be unavailable until subsequent periods.

Over the long-term, flows were identical to the Base Case since non-timber resource targets cause managed stands
to be harvested on average, 42 years past their minimum harvest ages.

To realize the harvest flow objective under the analysis, the timber supply effect of increasing minimum harvest
ages by 10 years, reduces timber supply by an average of 6% over the short-term relative to the Base Case forecast.
Over the mid-term the timber supply reductions are 10% with no change occurring over the long-term. Over the
planning horizon, the most significant timber supply impacts from increasing minimum harvest ages by 10 years are
realized within the mid-term, over the 20-year period, 41 to 60 years from now, where the timber supply available is
on average, 25% below what was achieved under the Base Case forecast.
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6.1.2 Decrease Minimum Harvestable Ages by 10 Years

Figure 25

shows the timber supply effects of decreasing minimum harvestable ages by 10 years.
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Figure 25: Decrease minimum harvest ages by 10 years

As anticipated, decreasing minimum harvest ages by 10 years significantly increases the amount of second growth

available for harvest over much of mid-term. On

:M E.Ier(urn e Z'.i"""‘ Parcent average, the flowed forecast indicates a 20% increase in
A58 Tange anga " . ¢
i Yours| vears| Coss | in Flow ;'““::l In Flors D‘,"‘EF':‘"W timber supply relative to the Base Case, 21 to 80 years
lannin, &8 ~ A in Flow . . .
Horixor [ from | in | Harvest | Ralative e | Rotative Relative from now. Since more second growth is available for
Now |Period| Flow to Ei to . s
Forocast|Previous] © o [previous tn. harvest over the mid-term, less natural forest iny entory
3 } * B8 . . .
(m'iyr) | Poriod | (WM | periog [50%e Casel Lot be rationed over the short-term in order to realize
! : g:g:i’: T ~ 2 the harvest flow policy. As a result, an average increase
2 . % K 1% 3% . . .
[—3 | 285,201 0%| 299,387 A 5i|  of 4% is realized over the short-term relative to the Base
riinls : Jaoaoel - e L Case. This short-term increase is only 4%, since the area
y m 3 LKL . .
I 5] 285,110 0% 296,36 1% from which timber may be harvested over the first 20
Sl g aen—— 260360125 % ears is restricted to Pass 1 biodiversity patch zones and
i af 250,460 %] 260,360 (15 A% 3 .
Z 5| 218,868 | Ton| 236,424 o : non-patched portions of the TFL. This patch
5] 219,968 0%| 236,424 0% ; . P
5| "i53.650 T 236 454 o requirement along w*th the binding effect of other
D £| 193,800 %) 236,424 0% resource targets continues to severely regulate the
Mid-T 45 5] 236, 2% 3,759 4% . Y .
e 235558 i AR T availability of timber over the short-term, regardless of
55 5] 257,183 1%} 320,699 1% the addition of managed stand volume earlier within the
(28] 5| 267225 4%) 320,828 0% 2%
' 20{ 321,175 | Z0%| 400,135 25% 5%  harvest queue.

Over the long-term, flows were identical to the Base Case forecast since non-timber resource targets cause managed
stands, on average, to be harvested 42 years past their minimum harvest ages.

na

May 28, 2002

46

s

McGregor



TFL30 MANAGEMENT PLAN NO. 9 (T ¢R q
TIMBER SUPPLY ANALYSIS REPORT kb

6.2  Uncertainty in Natural Stand Yields

An issue potentially affecting natural stand yield table (NSYT) estimates is a variance between the area weighted
average merchantable yield based on the Fraser adjusted NSYT projections used under this analysis and the average
merchantable yield for the same population based on VRI Phase 11 ground samples.

Under the Phase I VRI inventory program, both full VRI and timber emphasis plots were established and measured
throughout the TFL between 1997 and 1999. The total sample size under the VRI Phase II program was 267 plots,
of which 34% consisted of full VRI clusters and 66% consisted of timber emphasis plots. The area weighted
average merchantable yield for ground sampled VRI Phase II natural stands currently >=64 years of age (n=204)
came to 263 m*/ha (LCL = 244, UCL = 282 at 95% CI). The area weighted average merchantable yield based on
the Fraser adjusted NSYT projections used in the analysis for the same population came to 217 m*/ha. This reveals
that the average merchantable yield obtained from the VRI ground samples is 21% higher then the average
merchantable yield as projected under the MP9 analysis. This 46 m*/ha difference in average yields when
ml}.ll}tgiplied by the sum of the forested area for each stand within the population (99,157 ha) comes to 4.6 million

The following sensitivities assess the timber supply effects of altering natural stand yield table estimates by 10% and
20%.

Please note that adjusting NSYTs not only effects estimates of timber supply as a result of changes to natural stand
yields but also impacts the THLB since the criteria for minimum economic yield reductions are a function of natural
stand yields. By adjusting NSYT estimates downward, more area is removed from the THLB thereby further
increasing the downward pressure on timber supply over and above simply adjusting NSYTs downward by 10% or
20%. Conversely, adjusting these estimates upward increases the THLB relative to the THLB reported under the
Base Case, thereby adding to the positive timber supply effect realized by simply adjusting NSYTs upward by 10%
or 20%. Please note that the timber supply effects reported under this sensitivity did not include these adjustments
to the THLB, consistent with approval from the Ministry of Forests.

% Please see Section 5.12.2 in the information package for further details regarding the differences between natural stand yield estimates
oblained under the VRI Phase 1l Inventory Program, the 1996 Inventory Audii and the projections used under the MP9 analysis.
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6.2.1 Decrease Natural Stand Yields by 10%

Figure 26 shows the timber supply effects of decreasing natural stand yields by 10%.

Average Annual Volume Harvested (000's m’lyr)

550 .
500 — — - S . =
asa Case Harvest Flow Foracgs)
450 - = Decrease Natural Stand Yields by 10% - |Unfiowsd Forecast B U
s Detroass Natural Stand Ylelds by 10% - Flowed Forscast
400 ——
350 i _ i
1
300 - e
250 _— _
200 | S—
b g
100 b—-v B e ——
50 e - — S S .
0
0 10 20 30 40 50 60 70 80 90 100 110 120
Years From Now
Figure 26: Decrease natural stand yields by 10%
Over the short-term, the
MPS | Parcant Pe 1 P nt
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M 1 ’ i ! i
Horlzon :::r: I’oIrTod ey Rel;::ive Untuwsd Ral::tve R;TaZT.: | Fiowsa Rnl::lve ol supply re}atnye to the I}Blase
3 3,
Farscast|Provious] (™ ¥7) Provious|Base Case (mtyr.) Pravious Bas mC Case pl‘O_]eCtl.On over the
{milyr.) | Period Period Period e Lase five year period, 16 to 20
1 1] 350,000 350,000 0%l 350,000 0% years from now. As
2 1] 284,548 -19% 284,548 -19% 0% 253 407 -2B% ~11% anticipated’ Since the area
3 1] 285,281 285,291 0% 0% 261,421 3% -8% h h . b
Short- ] 1] 284,882 284,882 0% 0%] 281,345 0% 5% from which timber may be
Term 5 1] 285,582 z:s,saz 0% 0%] 258.180 -1:‘4 10% harvested over the first 20
0 5' 285,110 285,110 0% 07| 258,360 0% G . .
15 5| 250,460 250,460] 129 0%) 226,920 -12% 5% ~Yearsis rgstrlcted to Pass 1
20 5] 250,460 158683 7% -37%| 226,820 0% 5%|  biodiversity patch zones and
25 5] 219,968 219,068 0% 0%] 199,253]  -12% 5% _ :
30 5| 215,908 215,968 0% %] 199.253 0% oy non patchedopomons' of the
35 5| 183 890 156.745|  20% 99%|  174,908] -12% 10%]  TFL, the 10% reduction in
40 5| 193,680 132,648]  -15% 2% 174,908 0% 0% ;
] s available natural stand
Mid-Term| 45 5] 236,170 Z2%| 236,170 78% 0%| 205,005 7% 3% 5 . .
%0 5 255,058 B%| 255,088 8% 00| 242.123] 5% 5%|  volume is realized in the last
55 5] 257,143 1% 212,565 179 -17% 244 142 1% 5% period before harvests Shlﬁ
lili] 5] 267,225 A% 233,645 19% 5% 267,225 9% %% f 1 P 2
a0 0] 329,175 20%] 321,175, 27% G| 321,175  20% 0% rom Pass 1 to Pass

biodiversity patch zones.

Over the mid-term, two shortfalls occurred relative to the Base Case projection. The first occurs over the two five
year periods 31 to 40 years from now, where on average, the annual volume harvested was 25% below the level

il
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achieved under the Base Case. The second occurs over the two 5 year periods 51 to 60 years from now, where on
average, the annual volume harvested was 11% below the level achieved under the Base Case. Within the 20-year
period 21 to 40 years from now, harvests are restricted to Pass 2 biodiversity patch zones and 41 to 60 years from
now to Pass 3 biodiversity patch zones. As anticipated, the 10% reduction in natural stand volumes cause shortfalls
in the latter portions of each period as the amount of volume from natural stands are depleted within each pass.

Since 97% of the volume harvested over the long-term consists of managed second growth forest, no shortfalls in
timber supply are realized relative to the Base Case.

To realize the harvest flow policy under the analysis, the timber supply effect of decreasing natural stand yields by
10%, reduces timber supply by an average of 9% over the short-term relative to the Base Case forecast. Over the

mid-term the timber supply reduction is 1% on average, ranging from 9% in year 25 to 0% in the last period 80
years from now.
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6.2.2 Decrease Natural Stand Yields by 20%
Figure 27 shows the timber supply effects of decreasing natural stand yields by 20%.
Average Annual Volume Harvested (000's m*lyr)
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Figure 27: Decrease natural stand yields by 20%
The dynamics affecting timber
MP9 | Parcent Parcent Parcent Percont 1 d 20% d .
Base | Change NSYTs Change | Percent NSYTs Change Differance Supp Yy under a‘ 0 I'e. UCtIOI:l to
Planning | yoos| Yoars [ Case | InFlow | “5q," | in Flow |Differsnce| "0, | In Fiow | °fTene natural stand yield estimates is
from In arvest | Rolative Raolative | in Flow Relative . . .
Horizon | \ow | Pariod] Fiow o [ mataive to F'T:"w to R‘F::"“' identical with the results ]
Forecast|Pravious| (™) |previous|Base casa] (M) |pravious masscase]  presented when a 10% reduction
Uwyr) | Period | | Partod Bl | was applied, except that the
1 7] 350,00 350,000 0% 350,000 5 : .
5 284 543 o T VT T | T T Zi%| magnitude of the impacts are
3 285,29 0%) 285,29 0% 0%) 225193 0% -21% more severe and relatively
Short- i 284,862 %) 284,88 % 0% 224,068 9% 21% .
Term 5 285,562 0%| 285,58 % o%| 225,424 0w o]  proportional to the percentage by
10 5] 285,110 %] 285,11 % 0%] 225,050 0% 2% which natural stand yields were
B S| 250,860 | -10%| 168,755] 1% 33%| _197,607]  -12% 21%
20 5] 250,460 %] 115,069 -31% -54%] 197,607 0% -21% reduced.
7 5| 219,068 12%| 219.968] 0% O%| 173,458]  -10% %
30 5] 219,068 0%| 219,968 i O%] 173,458 0% 21% .
35| 5] 193,60 12%| 104,215]  53% 16%0]  152,208]  12% % To realize the harvest flow
a0 5] 183,60 5] 102,274 2% 47%] 152206 0% 1% . ;
Mid-Term| 45 5| 238,17 20%| 236.,170]  131% U%) 195,30 20%, 7% pphcy under the analysis, the
50 5| 255,088 B%| 251,352 5% %] 213,70 5% 5%  timber supply effect of
55 5] 257,183 1% 154,827 ~38% -A0% 222 82 4% 13% M :
B0 5| 267,225 45| 230,688 550 10%| 258,97 % 3% degreasmg natural stand yield
80| 2o 321,175 20%|  321,175]  34% 0%] 286,50 10% -11%]  estimates by 20%, reduces

21% over the short-term relative to the Base Case forecast. Over the mid
average, ranging from 21% in year 25 to 11% in year 80.

timber supply by an average of

-term the timber supply reduction is 15% on

A
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6.2.3 Increase Natural Stand Yields by 10%

Figure 28 shows the timber supply effects of increasing natural stand yields by 10%.

Average Annual Volume Harvested (000's mTlyr)
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Figure 28: Increase natural stand yields by 10%
MP2 | Percent Parcent | As anticipated, Figure 28 reveals that across the
ercea " . .
Base | Change Change short-term, the effect on timber supply of increasing
Years| Years | Case | in Flow NETER In Flow Difference i . : :
Planning| o | in | Harvest| Retstive] *1°% Relative| ' Flow natural stand yield estimates by 10%, results in a
Horizon | yow |Pericd| Flow to f"’,‘:"“: to R"::"’“ 10% increase in timber supply. Across the mid-
miyr, . . .
Forecast|Previous Freviousiy e Case| term, an average timber supply increase of 9% is
{m’lyr.) Pariod Perlod .
et _ | realized.
1 1| 350,000 350,000 0%
Z 7] 284,548 6% 313,367]  -10% 10%
3 7| 285,281 0%| 314,184 0% 0%
Short- ] 1| 264,882 0% 313,734 0% 10%
Term 5 1| 285 582 0%| 314,504 0% 107
10 5] 285,110 0%| 313,885 0% 10%
15 §l 250,460 2%)] _275,870]  -12% 0%
20 5] 250,460 O%| 275,870 0% 10%
Z 5| 219,068 2%] 242,320]  -12% 0%
30 5[ 210,068 0%] 242,329 0% 10%
35 5| 193,690 A2%| 213,423] -10% 0%
a0 5] 183,690 0%] 213,423 O 10%
Mid-Term| 45 5| 236,170 22%| 254,406 19%, %
50 5| 255,088 B%| 280,028 10% 10%
55 5| 257,183 1%| 283,765 % 10%
60 5| 267,225 4%| 285,357 % %
80 _ 20f 321,175 20%| 353,857 24% 10%
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6.2.4 Increase Natural Stand Yields by 20%

Figure 29 shows the timber supply effects of increasing natural stand yields by 20%.

Average Annual Volume Harvested (000's m’lyr)
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Figure 29: Increase natural stand vields by 20%

Figure 29 reveals that if natural stand yields were increased by 20%, then the harvest level could be maintained

within less than 1% of the current AAC for the
MPS | Percent Percent | next 10 years, consistent with the Base Case
oose | Change | \qyry | Change |t el  harvest flow objective.
Years| Years | Case | In Flow i In Flow
Planning g . +20% : in Flow
Horizan from in Harvest | Relative Flowad | Relative Retati .
N | Now |Period| Flow o | to e As anticipated over the short-term, the flowed
- ‘ m r. P . . .
Forecast| Previous Y |Previous Base Case|  fOTECast reveals an average increase in timber
{wilye) | Paricd Period supply of 21% relative to the Base Case
] : ;2222: e A ; - projection over the same time period. The
2 . 8% a £ %
3 11285 291 0%| 347 321 27%|  average annual volume harvested under the
Short- 4 1] 284,882 0%| 347,832 22%|  sensitivity forecast as a result of the increase in
Term - ) ;ggff?g — g:g-g:; =i natural stand yields is 346,781 m*/yr. Over the
- ' e y 21% .
15 5} 250,460 -12%| 304,360 mid-term, the ﬂoweq forecast reveals an
20 5| 250,460 0%| 304,360 average increase in timber supply of 24%
25 5 219,968 267,400 relative to the Base Case projection over the
a0 5| 219,968 267,400 ) iod. Since 97% of the vol
a5 = 793,690 334 875 same time period. Since 97% o the volume
40 5] 193,690 234,875 harvested over the long-term consists of
Mid-Term ‘;3 : ggg;;g g;?;:i managed second growth forest, no timber
55 =1 257 183 294 601 supply increases are realized relative to the Base
60 5] 267,225 | 310,992 Case.
80]  20] 321,175 20%| 433,815
L 52
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As mentioned at the beginning of this section, ground based sampling under both the VRI Phase II program (n=267)
and the 1996 Inventory Audit (n=50) reported that average merchantable yields across stands currently >=64 years
of age throughout the TFL were 263 m*/ha and 249 m*/ha respectively. This suggests that the yield estimates used
under the analysis may be underestimated by 15 to 21% relative to the average merchantable yield of 217 m*/ha
obtained from the VDYP projections. The fact that natural stand yield estimates may be underestimated is further
supported by the fact that the average yield estimate under the analysis is 2% below the 95% lower confidence limit
of the inventory audit and 11% below the 95% lower confidence limit of the VRI Phase 11 samples. In addition, this
sensitivity did not account for the THLB increase that would also be realized as a result of increasing natural stand
yields subject to the criteria applied under the minimum economic yield reductions. Since an increase in average
natural stand yields would result in an increase to the THLB, it is anticipated that the timber supply effect would be
greater yet, relative to the results reported currently under this sensitivity. Note also that since the area of the THLB
was not adjusted, the harvest queue (i.e. stands harvested on the ground) under both the Base Case and this
sensitivity are identical with the only difference being that under the sensitivity forecast, the same hectare of land
provides more volume than under the Base Case. )

Based on the results of this sensitivity, which demonstrates that increases in natural stand yields affect the amount of
timber available for harvest in each period over both the short and mid-terms, it is imperative that natural stand yield
estimates currently being used in the analysis be verified to determine if in fact they are underestimating yield across
unmanaged naturally established stands within the TFL.
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6.3  Uncertainty in Managed Stand Yields

Issues under the analysis which affect managed stand yields include estimates of site productivity, operational
adjustment factors (OAF), regeneration assumptions and forest health agents that impact growth rates such as brush
competition, insects and/or diseases. Uncertainty regarding site productivity estimates are further explored through
removal of the site index adjustments made to managed stands in a subsequent sensitivity analysis. OAF1 only
included reductions to account for sub-optimal stocking conditions in operational plantations. Natural non-
productive areas occupying less than 100% of the area of a forest cover polygon were accounted for through explicit
area reductions based on TEM site series information. Regeneration assumptions were also tied to site series
provided by TEM. Finally, reductions to managed stand yield projections to account for spruce leader weevil
impacts were applied through OAF1 adjustments.

=
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6.3.1 Decrease Managed Stand Yields by 10%

Figure 30 shows the timber supply effects of decreasing managed stand yields by 10%.

Average Annual Volume Harvested (000's m’lyr)
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Figure 30: Decrease managed stand yields by 10%
MP2 | Percent Parcent Parcant Parcent Over the Short'term’ the
gasa Ch::‘lge MsyTs | Change [ Percent | Lo ?h;rgo Differsnce unflowed fort‘aca.st revealed
Planning Years| Yoars ase | In Flow 0% In Flow | Difference 0% n Flow In Flow no shortfalls in timber
Horzon fram in Harvest | Relative Unflowed Relative | In Flow Flowed Relative Relative 1 lati to the B
Now |Period| Flow to o to Relative to ), lo to Supply reiative to the base
Forocast|previous] (™ ¥} |pravious|Base Case| (MY") |previous Hiwe Dadib Case projection since 100%
¥ Parl
20 20 ) it I L. - ol | of the volume harvested
25 5| 219,968 -12%: 219,968 =12% D% 219,968 -12% 0%
30 5| 219,968 0| 219,968 0% 0%| 219,968 0% 0% comes from unmanaged
5 5] 193,690 | -12%| 193,690] -12% 0%| 193,690]  -12% 0%|  natural stands.
40 5] 163,690 0%) 183,600 0% %] 193,690 0% 0%
Mid-Term| 45 5] 236,170 Z2%| 236,170 2% 0% 235685  22% 0%
50 5| 255,058 8%] 255,088 i 0%| 246,760 5% 3%|  Over the mid-term, a
55 5] 257,183 1%] 238,730 5 %] 247,817 0% 2%
&0 5| 267,225 %] 263,054]  10% 2%| 250,420 % 59, shortfall occurs over the two
B0| 200 321,175| _ 20%| 321,175 22% 0% 521.175’ 8% 0%|  five-year periods 51 to 60
00 20| 508,758 B8 508,759 58% 0% 459,073  43% 10%)
120] 20| 508,759 0%] 508,756 0% ow] sseors[—ow| ow|  Years from now, where on
1a0] 20| 508,758 0% 508,758 0% 0%| 453,073 0% 0| average, the annual volume
180] 20| 508,750 0%) 456,421 0% 10%| 459,073 0% 0% harvested was 4% below the
180] 20| 508,759 0%) 508,750 1% 07| 458,073 0% 0% .
300] 20| 508,750 o%l 508,750 T %] 489,073 0% Sow|  level achieved under the
220 20| 508,759 0%)| 464,147 % G%| 458,073 0% 10%| Base Case. This shortfall
Long- | zao| __ 20] 508,758 0%| 457,456 % 0%| 458,073 0% 0% incid ith h
Term | 260 20| 508,759 0%) 508,759 1% 0%) 459,073 0% q0%|  coincides with harvests
280 20] 508,758 0%] 508,752 0% 0%| 459,073 0% -10% occurring over the last 10
00| 20| 508,759 0%| 467,554 % %] 459,073 0% ~10% P
320] 20| 508,759 0%)_434,483 T%|  -15%| 459,073 | om|  years within Pass 3
340 20| 508,758 0% 508,758 % 0%| 459,073 0% -10%|  Biodiversity Patch Zones.
0| 20| 508,759 0%) 508,759 0% 0% 458,073 0% 0% o
30| 20] 508,759 %] 469,708 % | 459,073 0% G Onaverage, 30% of the
00| 20] 508,750 0% #48,471 5% -12%)| 459,073 0% 0%  volume harvested within
b
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Pass 3 Biodiversity Patch Zones over this time period came from managed second growth stands under the Base
Case forecast.

Over the long-term, shortfalls occurred when harvests were restricted to Pass 2,3and 4 Biodiversity Patch Zones
with the largest shortfalls occurring when harvests are restricted to Pass 4 Biodiversity Patch Zones. This pattern
indicates that there is an uneven distribution of second growth growing stock volume amongst Biodiversity Patch
Zones, with surplus volumes available in Pass 1 and 2 Zones and deficit growing stock volumes in Pass 3 and 4.
This means the LTHL is bound by the distribution and design of Pass 3 and 4 biodiversity patch zones and suggests
that there may be opportunities for minimizing the negative timber supply effect of patch size targets through
alternative harvest scheduling options and patch designs while remaining consistent with Landscape Unit Planning

Guidebook targets. However time limitations prevented alternative solutions from being explored under this timber
supply review.

To realize the harvest flow policy under the analysis, the timber supply effect of decreasing managed stand yield
estimates by 10%, reduces timber supply by an average of 4% over the mid-term period 46-60 years from now

relative to the Base Case forecast. As anticipated, over the long-term the timber supply reduction is 10% relative to
the Base Case.
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6.3.2 Increase Managed Stand Yields by 10%

Figure 31 shows the timber supply effects of increasing managed stand yields by 10%.

Average Annual Volume Harvested (000's m*fyr)
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Figure 31: Increase managed stand yields by 10%
Percent Parcent | ot As anticipated, the timber supply effect of increasing
Veans ﬁ:‘z:‘o": MSYTs fn“::‘f: Differsnce|  managed stand yield estimates by 10% results in a
Fanni%8 | from Relative | 0" | Relative mFew | gradual increase in timber supply over the mid-term
oW b :‘:M, (miyr.) Pra": to period, 41 to 80 years from now, relative to the Base
re vious . .
Period period |2**¢ Ca%e|  Case, as harvest levels begin to rely more heavily on
25 2% 219,988 17 0%]  managed second growth.
30 0%| 220,002 0% 0%
35 2%| _193,817]  -10% 0% ] ]
0 n%[ 193,817 0% 0% Over the long-term, a 10% increase in managed stand
Mid-Term 45 5 X 22% 237,483 23% 19 H 3 : 0/ 1
= S 2s0aTs % 77|  yields results in a proportional 10% increase to
55 . 1%| 266,305 2% 4] LTHL.
il 5] 267,225 4% 284,173 7% E*_"._E
0| 20| 321,175 20%| 336,432 8% 5%
00| 20] 508,758 5B%| 558,445  6o% 0%
120] 20| 508,758 D%| 558,445 D% 10%
40| 20| 508,768 D%| 558,445 0% 10%]|
180] 20| 508,758 0% 558,445 0% 10%
10| __ 20| 508,759 D%| 558445 0% 0%
200] 20| 508,759 0% 558.445 0% 10%
20| 20| 508,759 0| 558 445 0% 10%
Long- |_ 240| 20| 508,759 0% 558,445 0% 10%
Term | 260] 20| 508,750 0% 558,445 0% 10%
280| 20 508,759 0%| 558,445 0% 0%
300] 20 508,759 0%| 558,445 0% 10%
a20] 20 508,759 0%| 558,445 0% 0%
340] 20| 508,759 0%| 558,445 0% 0%
360] 20| 508,759 0%| 558,445 0% 0%
380] 20| 508,759 0%] 558,445 0% 0%
400] 20| 508,759 0% 558,445 0% 10%
MA
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6.4  Uncertainty in Site Productivity Estimates

The following sensitivity assesses the timber supply effect of using managed stand growth and yield projections
obtained from VRI estimates of site index rather than the Base Case site index estimates from the Site Index
Adjustment Project (SIA).

The information package for MP9 revealed that on average, SIA estimates of site index for managed stands would
result in a 33% or 5m increase relative to VRI site index estimates for existing natural stands. The timber supply
effect of these site index adjustments for managed stands under MP9 resulted in a 36% increase in the LTHL

relative to the LTHL obtained under MP8. In addition, the LTHL under MP9 was realized 20 years sooner than
under MP8.

Site index is the key parameter in both VDYP and TIPSY having the greatest impact on growth and yield
projections obtained from both of these models. As a result, stand yield and height projections from both models
respond significantly to even small changes in site index. At the forest level, any changes to estimates of site
productivity impact minimum harvest ages where they are based on the growth rates of individual stands (e.g.
culmination of MAI) as well as influence the binding effect of non-timber resource targets where targets are based
on rates of stand height growth (e.g. green-up adjacency, effective green-up, hydrologic recovery). The impact on
managed stand growth and yield attributes between the unadjusted SIs used in this sensitivity relative to the SIA
adjusted Sls used in the Base Case reveals an area weighted average:

1. 38% increase in minimum harvest age or 23 years from 60 years under the Base Case to 83 years under this
sensitivity.

2. decline in yield at culmination of 12% from 369 m3/ha under the Base Case to 325 m3/ha under this
sensitivity.

3. decline in culmination MAI of 32% from 5.26 m3/ha/yr under the Base Case to 3.60 m3/ha/yr under this
sensitivity.

4. increase of 58% or 11 years in order for managed stands to reach visually effective green-up height from 19

years under the Base Case to 30 years under this sensitivity.

5. increase of 36% or 9 years in order for managed stands to reach heights necessary for full hydrologic
recovery from 25 years under the Base Case to 34 years under the sensitivity.
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6.4.1 Apply Managed Stand Yield Projections based on Unadjusted Site Indices

Figure 32 shows the timber supply effects of using managed stand yield projections developed without adjustments
to site index.

Average Annual Volume Harvested (000's m*/yr)
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Figure 32: Apply unadjusted site indices to managed stand vields
MPS | percent Fareant Percent | - The unflowed forecast under the
Yoars| Years gm f:nh:ll'::g\w:ra §i Unay, ﬁ\h::?: D:‘:f::;e iinad]. Fnh:r:: Differenca sen51t1v1ty revealed that Base Case
':_::':;:Ing from in Harvest | Relative Ul:fl';rwr:d Relative | In Fiow ':;:::: Relative i:!r;l:?:: harYCSt_ flow targets can be
Now |Period| Flow to TP to  |Relative te nAhe) to o maintained over the first 50 years
Foracast Previous PravisuniSass Case FIovioUs | gage cass|  of the planning horizon. Over the
(milyr) | Period Period Parlod . e
75 210,068 | 12%| F19.068] 0% i IS L I %  mid-term period 51 to 60 years
30 5| 219,968 0%| 219,068 (ml mal 215,068 0% 0% a timber
35 5 183,690 | -12%| 193,680  -12% 0%| 193,690]  -12% % from now however, olmb
a0 5| 183,680 0%| 183,690 0% 0%| 193,690 0% o  supply shortfall of 58% occurred
Mid-Term| 45 5| 236,170 Z0%| 236,470 2% 0%| 183,824 5% 22% o
50 5| 255,058 B%| 255,058 5% 09| 183,824 0% 28% followed by a 10% shortfa!l ,61 to
55 5] 257,183 %) 108,443| 577 58%| 174,450 5% 2% 80 years from now. As anticipated,
B0 5| 267,225 4%| 110,867 % 50%] 174,450 0% 35% :
S0 moluai s | aowl sesssal ioiu| oul zeross| sewl |  the LTHL achieved under the Base
T00] 20 508,758 S8%| 436,066 S 4%] 346,380 21% “2w| Case cannot be realized if
120]__ 20) 508,759 0%| 457,552 E 0%| 346,360 0% -32% : . o
140 20] 508,759 md_:ii.ﬁ‘ 24% 32%| 348,360 0% S2%| cstimates of site productivity for
160 20] 508,759 0%| 209,821 4% 41| 346,360 0% =2%|  managed stands are reduced.
80] 20 508,758 0%| 464,521 55% 9%| 340,360 0% 30%
260] ___20] 508,759 0% 438,004 5% T4%| 346,360 0% 2%, ]
220 20| 508,758 0%| 314,859 2E% 348,360 0% -32% To realize the harvest flow
Long- [ 2a0] 20| 508,759 0%) 361,783 5% 346,360 0% 321 . .
Term [ 260 30f 508,759 0%)| 456,266 Z0% 346,360 0% 7% quectlve under the analys.ls, the
280 20] 508,758 0%] 439,614 A% 346,360 0% -32% timber supply effect of using
300 20| 508,758 %] 318,794 27% 346,360 0% 3% diusted esti £ site ind
320] _ 20) 508,759 (%] 281,085 12% 346,380 0% z%| unadjusted estimates of site index
340 20} 508,759 %] 477,236 T0% : 346,360 0% -32% reveals no impacts to timber
360 20| 508,759 %) 428,176 10% : 346,360 0% 3%, ) i fi ars of the
380] 20| 508,750 %] 522,238 | Tl saes00]  o0w|  sw|  supply over the first 40 years of the
4GG] 20| 508,759 0%| 356,512 11%) “20%|  346,360] 0%, 3%
Pyt
B | .
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planning horizon. Over the latter half of the mid-term, 41 to 80 years from now, timber supply must decrease by an
average of 20% relative to the Base Case flow over this same period and the LTHL must decline by 32%.

This sensitivity forecast suggests therefore that over the short and first half of the mid-term, the harvest rules used to
realize targets for biodiversity patches regulate the rate of harvest far more than the height dependant targets
associated with watershed and visual resource objectives. Since a decrease in site productivity results in both a
reduction in stand yields as well as an increase in minimum harvest ages, the shortfalls in timber supply over the
latter half of the mid-term coincide with the periods in which Base Case harvest levels depend predominantly on
managed second growth volumes. Over the long-term, the 32% reduction in the LTHL relative to the Base Case is
consistent with the reduction in average MAIs as a result of the changes to site productivity estimates.
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6.5 Uncertainty in Land Base Available for Timber Harvesting

One issue causing uncertainty regarding the size of the THLB, revolves around the minimum economic yield criteria
used to identify stands that currently contribute yields which were considered too low to warrant harvest from an
economic perspective. Since the minimum economic yield reduction criteria contain both an age as well as yield
component, then in essence, the reduction criteria identifies stands with low site productivity estimates. Therefore,
the rationale for performing this sensitivity is based on the results of the Site Index Adjustment (SIA) Project which
showed that significant site index increases can be realized by converting existing natural stands to managed second
growth. In Section 5.5.1.1 of the Information Package, it was shown that if all natural stands removed from the
THLB as a result of the Minimum Economic Yield Reduction Criteria, were converted to managed second growth,
site productivity estimates would increase by 43% from 12.3 mto 17.5 m. Currently, the area weighted average
merchantable yield across all of these low volume stands is 115 m3/ha. If these stands were harvested and
converted to managed second growth, the average merchantable yield at culmination would increase by 160%, from
134 m3/ha to 349 m3/ha. This information suggests that most low volume naturally established stands within the
TFL are growing on highly productive sites, however, the growth and survival rates of naturally established trees
were very low, likely due to severe brush competition as well as wet soil moisture conditions during establishment.
By applying the minimum economic yield criteria to the TIPSY managed stand growth and yield projections rather
than the VDYP projections for natural stands, which were based on VRI site index estimates, the THLB will
increase since the inherent site productivity of these growing sites can be fully captured through stand management
activates such as density control ensuring full site occupancy and through brushing and weeding treatments.
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6.5.1 Apply Minimum Economic Yield Criteria to Managed Stand Yield Tables

Figure 33 shows the timber supply effects of

applying the minimum economic yield criteria to managed stand yield
tables rather than natural stand yield tables.
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Figure 33 Apply minimum economic yield criteria to managed stand yields
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This 6,661 ha of low volume forest when added back into the THLB, increases the amount of currently available
(i.e. above minimum harvest age) merchantable volume by 5% or 734,855 m3 relative to the Base Case at an
average yield of 110 m*/ha. Over the short-term, the timber supply effect of this THLB increase relative to the Base
Case was only 1% even though available growing stock increased by 5%. Modelling runs performed with ATLAS
in order to obtain the flowed forecast under the sensitivity revealed that increasing the target harvest levels by 5%
caused a slight shortfall 16-20 years from now and significant shortfalls 31 to 40 years from now coinciding with the
pinch point upder the Base Case forecast. This suggests that although additional growing stock is made available
through the addition of forested lands back into the THLB, the volume available is bound by constraints over the
short-term relative to the desired harvest flow policy set for the analysis.

Of the 734,855 m3 of additional available volume under the sensitivity, 78% is found within visual areas and
caribou corridors, 10% in Pass 1 Biodiversity Patch Zones, 2% in Pass 2, 4% in Pass 3 and finally 6% in Pass 4.
Forest cover and adjacency requirements across visual areas and caribou corridors are very restrictive. In addition,
current forest cover violations and adjacency requirements due to legacy harvests within these zones prevent
harvests from occurring over 51% of the THLB in visual polygons and over 25% of the THLB in caribou corridors
across the short and first half of the mid-term. As a result, much of this additional volume is bound within these
resource emphasis zones. Based on the sensitivity flow forecast, much of this additional volume becomes available

over the 20 year period 61 to 80 years from now, where the average annual harvest obtained was 25% higher than
the Base Case harvest over this same period.

As anticipated, over the long-term, the timber supply effect of increasing the THLB by 6% as a result of applying

the minimum economic yield criteria to managed stand projections, resulted in a 5% increase in the LTHL relative
to the Base Case.
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6.6 Uncertainty in Resource Management Practices

Recent proposed changes to biodiversity requirements as outlined within the FPC Landscape Unit Planning
Guidebook based on new information regarding natural disturbance dynamics and maintenance of biological
diversity are being put forward by the Ministry of Forests. These proposed changes are contained within a draft
document prepared by Craig Delong, Landscape Ecologist with the Ministry of Forests, Prince George Forest
Region. Some key differences being suggested in the draft report are:

1. to assess biodiversity targets using broader Natural Disturbance Units (NDUs) rather than combinations of
Biogeoclimatic Subzone Variants, Landscape Units and Natural Disturbance Types (NDTs) currently
specified under the LU Planning Guidebook.

2. toreplace the provincial biodiversity targets for seral stages, patch sizes and natural stand replacement

intervals suggested in the LU Planning Guidebook with more localized targets for the Prince George Forest
Region.

3. toinclude targets related to whole stand replacement disturbances vs. gap replacement dynamics by NDU.

Based on the NDU classification used in the draft report, most of TFL30 is located within the Wet Mountain NDU.
Recommended patch size targets for this NDU require that 10% of the area in age class 1 be maintained in patches
greater than 1,000 ha in size, 60% between 100 and 1,000 ha, 10% between 50 and 100 ha and finally 20% less than
50 ha. Consistent with patch size targets specified in the LU Planning Guidebook, the harvest flow forecast under

the Base Case ensured that patches could not exceed 250 ha within the Seebach and Woodall Landscape Units and
1,000 ha within the Averil Landscape Unit.

Note that under this sensitivity, only the targets for biodiversity patch sizes were removed. Targets for all other
timber and non-timber resource values implemented under the Base Case were not altered any way. Patch size

targets were removed by eliminating the harvest rules which forced the model to schedule harvests only within
specific Biodiversity Patch Zones in 20 year intervals.
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6.6.1 Remove Targets for Biodiversity Patch Sizes

Figure 34 shows the timber supply effects of removing targets for biodiversity patches.
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Figure 34: No targets for biodiversity patch sizes
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Over the mid-term, timber supply increased by an average of 42%, while no change in flow was realized over the
long-term.

Ma

May 29, 2002

iy 65
McGregor



TFL30 MANAGEMENT PLAN NO. 9
TIMBER SUPPLY ANALYSIS REPORT

Figure 35 provides a spatial comparison between the age class/patch size distributions realized when patch size
targets were enforced under the Base Case and when they were removed under this sensitivity.

LU Guidebook Biodiversity Patch Size Targets Implemented Current Age Class Distribution No Biodiversity Patch Size Targets imolamentac

Figure 35 Spatial comparison of age class distributions through time with and without patch size targets
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LU Gisidabook Bodiveraily Palch Size Tamgets Implermentsd Age Class Distribution in 100 Years No Biodiversity Patch Size Targets implemented

LU Guidsboak Sodneraily Patch Size Tanpals fmplamented Age Class Distribution in 160 Years Mo Rindivarsity Patch Size Tarpets fmplemeanted

LU Guidehook Biodiersity Pateh Size Taets Implamented Age Class Distribution in 200 Years Ni Biodiveraly Patch Size Tangets Implemarited

As anticipated, Figure 35 reveals that between the two scenarios, the size, distribution, shape and harvest timing of
patches are considerably different with larger patches being created under the sensitivity.
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7.0 Summary and Conclusions

The results of this timber supply analysis suggest that an immediate 19% reduction to the current AAC 0f 350,000
m*/yr is required, relative to the harvest flow policy requirement of ensuring that declines in timber supply do not
exceed 12% per decade. The analysis shows that this new harvest level of 285,000 m*/yr can be maintained for the
next 10 years before harvest levels must decline by 12% per decade for three decades to 193,690 m*/yr. Over the
next 40 years, starting 41 years from now, the harvest level increases at an average rate of 9% per decade to a long-
term harvest level of 508,759 m*/yr, beginning 81 years from now.

An alternative Base Case forecast demonstrates that the current AAC could be maintained over the next five years,

however, this would necessitate a more rapid rate of decline from the current AAC at 15% every five years until
year 20.

Uncertainty exists about several factors important in defining timber supply. A series of sensitivity analyses showed
that these uncertainties affect timber supply to varying degrees. Table 5 provides a summary of the information
presented in Section 6.6, showing the average timber supply effect of each sensitivity tested relative to the Base
Case forecast. The table is sorted in descending order by short-term timber supply impact

Table 5: Summary of timber supply effects by sensitivity by planning horizon

Planning Horizion

Sensitivity Short-Term Mid-Term  Long-Term
Remove Targets for Biodiversity Patch Sizes 32% 42% 0%
Increase Natural Stand Yields by 20% 21% 24% 0%
Increase Natural Stand Yields by 10% 10% 9% 0%
Dacrease Minimum Harvestable Ages by 10 Years 4% 20% 0%
Apply Minimum Economic Yield Criteria to Managed Stand Yield Tables 1% 9% 5%
Increase Managed Stand Yields by 10% 0% 3% 10%
Decrease Managed Stand Yields by 10% 0% -1% -10%
Apply Managed Stand Yield Projections based on Unadjusted Site Indicies 0% -13% -32%
Increase Minimum Harvestable Ages by 10 Years -6% -10% 0%
Decrease Natural Stand Yields by 10% -9% -1% 0%
Decrease Natural Stand Yields by 20% -21% -15% 0%

Table 5 reveals that removing biodiversity patch size targets produces the most significant positive timber supply
effects relative to the Base Case over both the short and mid-terms. Table 5 also reveals that any positive or
negative adjustments to natural stand yields will have a proportionate impact on short-term harvest flows.

Over the long-term, Table 5 reveals that increasing managed stand yields by 10% produces the most significant
positive timber supply effect relative to the Base Case. Conversely, applying managed stand yield projections

developed using unadjusted site indices produces the most significant negative timber supply effect relative to the
Base Case over both the mid and long-terms.

In conclusion, based on the data inputs and assumptions used under this analysis, the results suggest that an
immediate 19% reduction to the current AAC of 350,000 m*/yr is required. It is likely that this outcome will have
an economic impact on Canfor’s operations and may potentially impact the surrounding communities which provide
services and human resources to the operation. As a result, any alternatives to the Base Case which minimize or
eliminate the need for this immediate reduction would be preferable.

Sensitivity analysis revealed that targets for biodiversity patch sizes implemented as per Landscape Unit Planning
Guidebook requirements, are solely responsible for this reduction since removing them would enable the current
AAC to be maintained for the next 30 years. It is reasonable to accept the timber supply results of this sensitivity
since it does not require compromises to any other resource objectives identified for the TFL and in fact, appears to
be more consistent with new regional guidelines currently being put forward by government that suggest significant
changes to the current pateh size targets under the guidebook. In addition, the implementation of this setisitivity
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through the 20-year plan can be clearly articulated since the analysis was completed using a spatially explicit dataset
and forest estate model. As a result, it can be clearly shown where, when and how harvests must occur in order to
support this timber supply forecast. In addition, resource indicator responses over both the short and long-terms can
be reported and used to measure performance relative to the resource objectives identified under the analysis.

Another critical issue which may act to minimize the extent of the short-term timber supply reduction indicated
under the Basg Case relates to yield estimates for natural stands. Average natural stand yield estimates obtained
through field sampling under the VRI and 1996 inventory audit programs are higher by 21% and 15% respectively,
when compared to the average yield obtained for the same population based on the natural stand yield projections
used in the analysis. Sensitivities revealed that a 20% increase in natural stand yields would permit the current AAC
to be maintained over the next 10 years and that on average, harvest flows could be increased by 21% over the next
40 years. As a result, a high priority should be placed on ensuring that estimates of yield for natural stands in the
analysis do in fact reflect the actual natural stand inventory of the TFL.
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