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EXECUTIVE SUMMARY

A timber supply analysis in support of ManagemelanR for TFL 52 has been completed. It
has evaluated impacts of the MPB attack on exigiing stands and future harvest potential from
the land base. A number of key elements are iedud this analysis compared with previous
studies done for the TFL including:

» Block B, formerly TFL 5, is now part of TFL 52, wdhi increases the THLB by
approximately 27,700 ha;

* OGMAs have been identified on the TFL which remowesold forest constraint from
timber supply modelling;

» Assumptions for pine stands affected by MPB, inicigahelf life and residual volume in
mixed stands; and

» Other non-timber interests such as conservaticackegreas and updated caribou
mapping.

The analysis included updated inventory (VRI) dasedl current assumptions for productive

areas not available for long-term timber supplytqoens). Yields were based on the previous
management plan analyses for each block of the TFL.

The harvest schedule for all scenarios and seitgitimalyses has three distinct phases:

* Short-term, the initial 10 years during which sgwaf merchantable pine is possible;

* Mid-term, years 11 to 50 when remaining naturatd$sand residual mixed species
stands contribute to the harvest. After year 3hagad stands contribute to the annual
harvest; and

» Long-term, years 51 to 250, with managed standgdirgy the majority of the annual
harvest and the age class distribution becomes evamly distributed.

Evaluating the timber supply and harvest flow in difstock, these transition points remained
consistent for the various scenarios and sengitanglyses completed.

Results indicate that it is possible to capturargd component of the dead and dying pine timber
on the TFL prior to expiration of the shelf lif&etting the initial harvest at the current AAC of
692,800 n¥year in one scenario of the Base Case recoverg @0 of the pine volume
impacted by MPB, leaving over 2.95 million cubictres unsalvaged. Increasing the initial
annual harvest rate to 1.372 million cubic metrbsws maximum salvage of affected pine
improves recovery to over 90% with less than 650 &dbic metres left unsalvaged.

Increasing the initial harvest rate to maximize teeovery of damaged pine timber reduces the
mid-term harvest by approximately 100,000 cubicregetannually. However, the mid-term
harvest is 4% higher than the current AAC for thheebce, and the overall harvest during the 250
year planning horizon is 2% higher than the BasseGaenario which used the current AAC as
the initial harvest rate. The long-term harveselds marginally higher when pine salvage is
maximized due to more stands being converted toageuh stands rather than being left as
residual or natural regeneration.

Table E.1 summarizes the harvest levels for therradtive harvest schedules developed for the
Base Case.
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Table E.1 — Alternative initial harvest for Base Cae

Simulation Year Annual Harvest Rate (n/year)
Base Case 1 Million Initial Maximize Initial
5 692,800 1,000,000 1,371,680
10 692,800 1,000,000 1,371,680
15 819,600 808,850 719,700
20 819,600 808,850 719,700
25 819,600 808,850 719,700
30 819,600 808,850 719,700
35 819,600 808,850 719,700
40 819,600 808,850 719,700
45 819,600 808,850 719,700
50 819,600 808,850 719,700
55 - 250 868,550 872,670 878,930
MPB pine 2,952,255 (39.5%) 1,157,375 (15.5%) 647,375 (8.7%
non-recoverable losses

Figure E.1 presents the results of the alternativial harvest rate scenarios in graphic format.
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Figure E.1 —Base Case alternative harvest schedules
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TFL 52 has, on average, less pine content compaitecthe surrounding Quesnel TSA and this
benefits the TFL timber supply in two ways:

» Itis possible to recover a large component ofddu@aged pine volume from stands with
moderate to high pine content; and

* There is reasonable volume of non-pine volume remgiin the mixed species stands
that are not harvested during the 10 year shelfpidriod.

This second aspect of the inventory is importamt f@intaining the harvest level above the
current AAC during the period 11 to 30 years irte future prior to managed stands becoming
available for harvest in year 31. The average mpatent of the “low” pine stands is
approximately 17%, which leaves many mixed spestasds with upwards of 250°fha of
residual merchantable volume after the expiratioihe 10 year shelf life.

Sensitivity analysis indicates that many factorduded in the analysis do not have a significant
impact on the timber supply. Assumptions for shfdfand residual stand volume are especially
important because they affect the time that willdvailable to recover damaged timber, or in
cases where salvage is not possible, what volumains in the stand. Table E.2 summarizes the
results of the sensitivity analyses, which used hherest schedule from the Maximize Initial
scenario as a starting point.

The analysis for TFL 52 indicates that a considerablvage opportunity exists on the licence
and that more than 90% of the dead or dying pinerme can be salvaged if the harvest is
increased over the next 10 years. If left at tlmeent AAC only 60% of the damaged timber will

be recovered. The mid-term harvest is maintainietd lavel above the current AAC with either

level of harvest in the short term. Long-term lestvlevels are projected to increase to
approximately 878,000 Hyear after 50 years.

These harvest levels are possible with all conatémrs for non-timber resources in place,
including riparian, wildlife habitat, visual sensity, conservation legacy areas, and mature and
old forest requirements.
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Table E.3 — Summary of timber supply analysis rests for TFL 52 MP 4

Natural Resource Group

Analysis Scenario Short Term % Chang.e. from Mid Term % Chang.e. from Long Term % Chang.e. from
(1-10) Max Initial (11 - 50) Max Initial (51 - 250) Max Initial
Base Case - Maximize Initial 1,371,680 0.0 719,700 0.0 878,930 0.0
Base Case - AAC 692,800 -49.5 819,600 13.9 868,550 -1.2
Base Case - 1 Million Initial 1,000,000 -27.1 808,850 12.4 872,670 -0.7
Base - No MPB 874,980 -36.2 874,980 21.6 874,980 -0.4
Max IHL - 5-Year Shelf 2,048,950 49.4 710,190 -1.3 880,380 0.2
Max IHL - 10-Year Shelf 1,374,860 0.2 722,990 0.5 878,860 0.0
Max IHL - 10-Year Regen Delay 1,369,460 -0.2 720,550 0.1 879,000 0.0
Max IHL - 20-Year Regen Delay 1,372,730 0.1 719,210 -0.1 878,810 0.0
Max IHL - Rehab All High 1,352,260 -1.4 727,000 1.0 879,790 0.1
Max IHL - Block B Genetics 1,343,320 2.1 736,320 2.3 919,220 4.6
Max IHL - 50% PI Mortality 1,367,600 -0.3 725,740 0.8 878,820 0.0
Max IHL - 100% PI Mortality 1,368,510 -0.2 720,140 0.1 878,890 0.0
Max IHL - No Sx Target 1,347,330 -1.8 726,180 0.9 878,720 0.0
Max IHL - 350K Non-MPB 1,398,630 2.0 709,890 -1.4 879,160 0.0
Max IHL - Exclude SaRCO Caribou 1,229,920 -10.3 706,810 -1.8 854,730 -2.8
Max IHL - THLB +5% 1,429,170 4.2 731,140 1.6 902,120 2.6
Max IHL - THLB -5% 1,401,500 2.2 671,590 -6.7 840,000 -4.4
Max IHL - No Disturbance FCC 1,394,610 1.7 715,480 -0.6 879,060 0.0
Max IHL - Add Seral FCC 1,039,790 -24.2 709,370 -1.4 877,740 -0.1
x &l Timberline
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1.0 INTRODUCTION

The recent infestation of Mountain Pine Beeiler{droctonus ponderosae) (MPB) has reached
critical levels throughout the interior of BritisBolumbia including West Fraser Mills Ltd.'s
(WFM) Bowron-Cottonwood Tree Farm Licence (TFL 5lany of the adjacent timber supply
areas (TSAs) have been granted increased allovaaipleal cut (AAC) levels to address salvage
of dead and damaged timber or to provide harvestingwill reduce the spread of the beetle.
The impact of this far-reaching outbreak of MPB Idoaffect the forest for timber and other
resource values.

Based on the urgency of the MPB outbreak a timbpply analysis is being conducted on TFL
52. The objective of the analysis is to providelimation to the British Columbia Chief Forester
to support aruplift to the current AAC. The uplift, which is a tempor increase in AAC, is
required to allow recovery of the dead and at-pisle volume on the TFL prior to stand breakup
and complete loss of merchantable pine volume. aftaysis summarizes the volume of timber
at risk to attack and how adjustments in the curfeXC will allow improved recovery of dead
and at-risk timber. In addition, the analysis expd possible impacts of increasing current
harvest rates on future timber supply.

Timber supply is the rate of timber availability foarvest over time. The methodology includes
use of a forest-level simulation model, which pegslithe development of a forest over a 250-year
planning horizon. The model uses a descriptiomitil forest conditions, expected patterns of
growth, and a set of rules related to harvesting esgenerating the forest. In addition,
management assumptions related to non-timber foessiurces are included in the analysis
process.

TFL 5, the MacKenzie-Cariboo Tree Farm Licence, wexently acquired by WFM as part of
their purchase of Weldwood of Canada Ltd. (Weldwoodls of December 28, 2006 TFL 5 was
officially merged with TFL 52 to form a single liscee (TFL 52). The original TFL 52 is now
called “Block A” and the old TFL 5 is referred te &Block B”. The analysis has been conducted
as one management unit. However, all land badaitiiefis and management assumptions that
are unique to each area have been maintained amtdgsis.

The analysis includes a “Base Case” which modetsentt management practices and AAC
levels. Alternative harvest levels have been atall given the circumstances caused by the
MPB outbreak and the potential loss of merchantaflber. In addition, a number of sensitivity
analyses have been conducted, many based on fasosiated with MPB to understand how
these aspects of the analysis affect timber supplyFL 52.

Timber supply analysis involves three main steps:

* Collection and preparation of information and datais information has been
documented in th&mber Supply Analysis Information Package Management Plan 4
Mountain Pine Beetle Uplift Bowron-Cottonwood Tree Farm Licence, which was
accepted by Ministry of Forests and Range (MoFRe$§toAnalysis Branch, April 23,
2007,

» Using the data in Remsoft’s spatial planning systéaodstock-Stanley simulation
model (v2007.04) to develop harvest forecasts antptete sensitivity analyses; and

» Interpretation and reporting of results.
The following sections outline the TFL 52 MP Nairber supply analysis.
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2.0 TIMBER SUPPLY ANALYSIS PROCESS

Block A of TFL 52 is located east of Quesnel in @eesnel Forest District. WFM was granted
the TFL 52 licence in January 1991. The land lim$gpified by rolling plateaus in the west, and
the Cariboo Mountains in the east. Numerous lakekrivers are found within the Licence area.
TFL 52 contains the headwaters of the Cottonwoanly®®n and Willow Rivers, which all flow
directly into the Fraser River. Highway 26 betwd&gmesnel and Bowron Lake Provincial Park
provides primary access to Block A. This highwagebts the License into north and south
components. Most forest roads into Block A origgnirom Highway 26. This provides excellent
year-round access for both forest management aneational activities.

Block B of TFL 52 is located northwest of Quesnieing the Fraser River. Similar to Block A
the land base is typified by rolling plateaus mdiudes steep banks leading down to the Fraser
River. Weldwood of Canada was granted the fornkdr 3 licence in May 1951. Primary access
to Block B is provided by Highway 97 between Quésrel Hixon for the eastern component.
The western side of Block B can be accessed bgreBlackwater Road or Tako Road. Due to
the long history of forestry activities on Block Biore than 50 years, there is excellent year-
round access for both forest management and remmab#ctivities.

The forests of TFL 52 are dominated by interioruspr lodgepole pine, and Douglas-fir. Other
species include subalpine fir, trembling aspen, eotionwood. Birch, western hemlock, and
western redcedar are found in localized areas. Mwgeoclimatic ecological classification

(BEC) zones dominate the land base of TFL 52:

» Sub-boreal spruce (SBS), generally below 1200 raetrth cool, snowy winters and
warm summers; and

* Engelmann spruce-subalpine fir (ESSF), generalbyali200 metres with long, cold
winters and short, cool summers.

The interior cedar-hemlock (ICH) BEC zone is founda very small area near the eastern
boundary of the TFL.

A number of communities are associated with TFL 5Zhese include Quesnel, Wells,
Barkerville, Bowron Lake and Cottonwood. Both VE8elind Barkerville are located within the
License area. Two popular recreational areas, Bowake Provincial Park and Troll Mountain
Ski Resort, share a common boundary with TFL 52.

Figure 2.1 provides an overview map of TFL 52.
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Figure 2.1 — TFL 52 overview map
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3.0 INFORMATION PREPARATION

Many pieces of information are required to condaudimber supply analysis. Each piece falls
into one of three categories:

* Land base inventory;
» Timber growth and yield; or
* Management practices.

This section provides a brief overview of the imfation assembled for use in the timber supply
analysis.

3.1 Land Base and Inventory

Land base inventory information used in this aralyomes from WFM's own digital map
database, which is maintained to MoFR standardse data is managed using ARC/INFO GIS
software. The majority of the inventory data u$edthe MP 4 timber supply analysis was
collected during the periods of Management Plaasi@ 3 (Block A) and Management Plans 9
and 10 (Block B). A complete description of thevriaventories is provided in theformation
Package.

The digital database contains information for afid within the license area, including areas on
which harvesting operations are not expected te fadkce. The timber harvesting land base
(THLB) consists of all of the productive land exfatto be available for harvest over the long-
term. This land base is determined by reclasgifyhre total land base according to specified
management assumptions. Figure 3.1 provides ahigragpresentation of the land base
reductions for the Base Case.

Existing & Future
Roads

Non-productive

Riparian

Moose & Caribou

Inoper/Terrain V

Low Site/Non-Merch

WTP/VQO-P

Figure 3.1 — Land base classification
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Table 3.1 provides a summary of the areas remaweddch land base reduction in defining the
THLB.

Table 3.1 — Base Case timber harvesting land basetdrmination

Reduction Net Remainder
Land Classification Total
Area (ha) Volume Volume

Area (ha) (1000s ) Area (ha) (1000s )
Total area 293,485 293,485 48,865.5
Non-productive, non-forest 18,521 3.0
Existing roads 4,749 468.0
Productive forest 270,215 48,394.5
Non-commercial brush 221 0.2
Riparian reserve zones 7,406 1,764.0
Riparian management zones 6,182 1,400.4
Moose & Caribou no-harvest 19,941 3,754.3
Inoperable & terrain class V 3,833 865.2
Low productivity 2,969 430.3
Deciduous 3,297 138.5
Non-merchantable 5,291 171.8
Preservation VQO 87 23.8
Wildlife tree patches (WTP) 2,146 616.1
OGMA 19,467 5,387.4
Total productive reductions 70,839 14,552.0
Current THLB 199,376 33,842.5
less future roads 3.800 659.8
Long-term THLB 195,576 33,182.7

Figure 3.2 summarizes the current age class disiib by leading species. Note that minor
areas (< 100 ha) of western redcedar and westentobk are included with Douglas-fir.
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Figure 3.2 — THLB leading species and age classtdisution

3.2 Timber Growth and Yield

VDYP (Version 6.4a) was used to develop naturaldstaelds at the analysis unit level. A yield
table was first generated for each stand. Thexdd tables were then “clustered” (based on area
weighting) to produce one yield function for eactalgsis unit, as described in the repofitdd
Table Summary Report, West Fraser Mills TFL 52 Quesnel (JS Thrower & Associates, 2000) and
Yield Tables for Natural and Managed Stands: Management Plan 10 on TFL 5 (JS Thrower &
Associates, 2002).

Due to the large number of analysis units, and cateal yield tables produced for the
management plan analyses, these yield tables weteef aggregated for the MP 4 analysis. JS
Thrower & Associates used the original source dataeach TFL block to prepare new yield
tables. The result is 50 natural stand yield &lide each block with a duplicated set for post-
MPB attack stands (not harvested within the slifelfderiod).

Existing and future managed stand yields were d@esl using MoFR BatchTIPSY (Version
2.5r). As with the VDYP natural stand yields, thanaged stand yields were aggregated into two
sets of 50 (one for each block of the TFL).

Table 3.2 summarizes the average productivity egémfor the yields used in this analysis. The
long-run sustained yield (LRSY) estimate for eadidytype is for the entire THLB (199,376 ha).
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Table 3.2 — Theoretical LRSY estimate

Average Culmination Weighted Average Theoretical LRSY
Yield Type MAI (m3/halyear) Culmination Age (m3/year)
Natural stands 2.92 86 582,400
Managed stands 4.87 62 970,400

In the analysis, 95% of culmination age was usethadasis for minimum harvest age for all
clearcut stands. Caribou selection harvest areed a planned rotation of 240 years with entries
every 80 years. In the selection harvest area, @3W¥e mature volume was available for harvest
during each entry.

3.3 Management Practices

Timber supply is directly linked to forest managanactivities. Current practices are modelled
by matching inputs to actual activity using theduonality in the timber supply model. Forest
cover constraints were modelled for the following:

* Resource emphasis areas (REA) including visualtguaid wildlife habitat areas;

» Landscape level biodiversity (mature plus old fomsstraints) based on the
requirements outlined for each landscape unit B&Gt in the THLB and non-THLB
components of the TFL; and

» Conservation legacy areas (CLA) which have an otddt requirement assigned.
In order to model landscape level biodiversity objees (seral or old forest constraints) the land

base was assigned to units based on landscapeB&dt,(variant) and natural disturbance type
using the TFL 52 BEC mapping.

It is important to note that Core mule deer ardasgathe Fraser River in Block B are only
available for salvage of damaged timber based shneguirements. Otherwise these areas are
not available for harvesting.

A complete list of the REAs and landscape unit-BE@s modelled in the analysis are provided
in theInformation Package.
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4.0 ANALYSIS METHODS

4.1 Forest Estate Model

The TFL 52 MP 4 Timber Supply Analysis used Remsdpatial planning system Woodstock—
Stanley fwww.remsoft.comn  Woodstock is the aspatial component of theesanitd addresses the
majority of the model objectives and constraint¥oodstock performs a similar function as the
MoFR'’s FSSIM model whereby management zones ansti@onts are defined, and yield curves
are incorporated and applied to an aggregated fileea The primary difference between

Woodstock and FSSIM is that Woodstock is capablasifig either optimization or sequential
simulation in developing a harvest forecast.

Stanley, the spatial component of the suite, apple Woodstock harvest forecast to specific
polygons on the land base. Stanley will aggregat®&idual polygons into suitable harvest units

(blocks) based on specified minimum, maximum, arddt block sizes. The model will also

enforce green-up and adjacency requirements aketsiles the harvest spatially.

The model used five-year planning periods and wagar a 250-year planning horizon. For the
base case the pre-uplift AAC for each block of TH&. was used as a starting point and was
maintained as long as necessary to recover deactaigk pine. As managed stands become
harvestable, a long-term harvest level was estadalithat maintains a stable growing stock level
over the long-term.

4.2 Harvest Flow Objectives

A number of different harvest flows have been ergilp based on alternative priorities for
harvesting dead and at-risk pine timber. In mamgyssis simulations, forest cover constraints
and biological capacity of the THLB dictate timlasailability and harvest level options.

Due to the circumstances associated with the MRBreak, conventional objectives related to
harvest flow might not apply in all analysis sceosir However, wherever possible harvest flow
will reflect the following objectives:

* Recover the maximum volume of dead and at-risk paleme prior to loss of
merchantability;

» After the uplift period, maintain or increase therent AAC for as long as possible;

* Limit changes in harvest level to less than 10%hneflevel prior to the reduction; and

» Achieve stability in the long-term harvest levetlagrowing stock profiles.

It is important to evaluate the impact of beetlack, and potential changes to short-term harvest
levels on the TFL, and on mid-term timber supplpragimately 20 to 60 years into the future.
This is expected to be the period when timber suppll be most affected by the MPB
infestation.

The initial harvest level was focused on pine ssathet have been or are expected to be attacked
by MPB. Three priority levels of pine stands h&veen identified in the inventory based on pine
content. Table 4.1 summarizes the characterisfiaghe three pine categories. Note that the
conifer volume reflects all volume present in thesads regardless of species.
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Table 4.1 — Pine stand priority characteristics

Category Pine Content & THLB Area Pine Vglume| Conifer \3/olume
Average (%) (ha) (m°) (m°)

High > 50 (72) 27,862 6,110,968 8,487,455

Medium 30 — 50 (40) 2,309 222,083 555,207

Low <30 (17.5) 31,247 1,134,237 6,481,356

Total 61,418 7,467,288 15,524,018

Note the volumes listed in Table 4.1 are taken ftbmanalysis results and will therefore vary
from some of the values provided in timformation Package.

In addition to targeting pine stands for harvestirduthe first 10 years of simulation, 700,000
cubic metres (140,000%gear) of stands with at least 65% spruce are gilgn high priority in
the first 5 years. These stands are considerddrisl to attack by spruce beetle. This reflects
current and expected spruce beetle attack leveiisgiiine next five years.

4.3 Presentation of Results

Analysis results are provided in both tabular arapbic format for all scenarios modelled. Non-
recoverable losses of 2,470/year were included in the harvest request durindetiing but are
not reported in the volumes presented in the report

For the key analysis scenarios, namely the Base,Qallillion Initial and the Maximum Initial,
a complete set of analysis results are providexdiding:

» Growing stock (inventory) levels;

» Distribution of harvest between TFL Blocks;

» Distribution of harvest across stand types;

» Characteristics of stands harvested; and

* Recovery of at-risk pine volume and residual piokimne losses.

For the remaining analysis scenarios, the annuakbtlevels are provided with comparison to
the Base Case and Maximum Initial Harvest Levalltes
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5.0 BASE CASE RESULTS

5.1 Current AAC Initial Harvest

A number of alternative harvest levels were modedering the initial 10 years of simulation.
The Base Case reflects current management on theai@ therefore it uses the AAC for the
licence, without any uplift volume. In this sceioathe short-term harvest was set at 692,800
m3/year. Table 5.1 summarizes the annual harvess rfar the MP 4 Base Case, including
contribution from each pine priority class. Nomagerable loss estimates are based on the total
pine volume of 7,467,288 cubic metres listed inlgahbl

Table 5.1 — Base Case annual harvest

Simulation Year Annual Harvest Rate (n/year)

Low Priority Medium Priority High Priority Total TF L 52
5 4,466 40 397,952 692,800

10 12 12 500,524 692,800

15 819,600

20 819,600

25 819,600

30 819,600

35 819,600

40 819,600

45 819,600

50 819,600

55 - 250 868,550
E(i%gpg:)everable 1,111,845 221,822 1,618,588 2('3?5_%';;’5

The initial harvest rate is maintained for 10 yestrghe current AAC followed by a 19% increase
in year 11 of the simulation. A further increages® to the long-term harvest level (LTHL) is

possible in year 55 for the remainder of the 25&rydanning horizon. No mid-term decline in
harvest is caused by the MPB attack based on swergions used in the Base Case.

High priority stands contribute most of the volufr@m stands affected by MPB. The model will
always attempt to recover volume from high priostgnds. If these stands are not salvaged prior
to the end of the assumed shelf life there is s@ual volume that can be harvested in the next
few periods. Low and medium priority stands hagsidual volume from other species and
therefore can support the harvest immediately ar #d and onwards.

Based on the initial inventory of pine affected thg MPB, there is a total of more than 2.95
million cubic metres of volume lost at the end loé tLO-year shelf life based on the assumptions
of the Base Case.
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As noted in Section 4.2, 700,000 cubic metres gif lpiriority spruce is harvested during the first
five years of the planning horizon.

Figure 5.1 presents the Base Case harvest leveirsiithe distribution between Blocks A and B
of the TFL. A scenario was modelled in which alPBI attack, shelf life, and residual volume
assumptions were excluded. The results of thisllsition are also included in Figure 5.1 to
demonstrate the impact of MPB on the potential &éstrirom TFL 52.

——Block A —sa— Block B
— Total Annual Harvest —a— Base - No MPB

1,600,000

1,400,000

1,200,000

1,000,000
800,000 W W
600,000 / S v Y

400,000

Annual Harvest Volume (m3)

200,000

/‘\JWWWM

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

0

Simulation Period

Figure 5.1 — Base Case annual harvest

There is considerable fluctuation in the harvegell®n Block B, with very little harvest in the
initial five years. This indicates that highergoity salvaged opportunities exist on Block A. In
addition, all the stands affected by MPB on Blockd¥e been assigned a 10-year shelf life based
on site characteristics. This allows harvestinfptus on Block A during the initial five years of
simulation. Managed stands on Block B are up toy&&rs old based on a longer history of
activity on that portion of the TFL. These stabdgin contributing to the harvest in period seven
of the simulation after reaching minimum harvest.atn the long term there is a spike in harvest
on Block B every 60 years as managed stands acatenahd become available at or near the
defined minimum harvest age.

The potential harvest in the absence of MPB is @80 nflyear, indicating that the mid-term
harvest is reduced by approximately 55,380year. The initial harvest rate is not at its full
capacity as described in Section 5.2, so the remuat short-term harvest is not a factor of the
MPB attack. The difference between the long-tearvést rates is less than 1% for the Base
Case and Base No-MPB, which is insignificant.

Figure 5.2 displays the growing stock levels ovmetfor the Base Case.
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Figure 5.2 — Base Case growing stock

After the initial decline and transition to secagrdwth harvesting, the total growing stock on the
TFL is stable at approximately 25 million cubic nest Similarly the merchantable growing
stock is constant at about 10 million cubic metr&his indicates that the timber supply is stable
under the assumptions for the Base Case.

Residual MPB volume, which represents the non-gipecies in the low and medium priority
groups, is approximately 6.5 million cubic metréshe end of the 10-year shelf life for attacked
pine. This volume plays a significant role in sagimg the harvest during the next 30 to 40 years
when managed stands become available for harvesiihg illustrates that the timber supply on
TFL 52 is quite different from the adjacent QuesieA. The lower pine content on the TFL and
higher residual volume of non-pine species caneupe mid-term harvest. Conversely, on the
Quesnel TSA, the residual volume of non-pine sgewesignificantly lower which limits the
timber supply after the shelf life for pine salvdges ended in approximately 10 years.

Figure 5.3 displays the age class distributionTBL 52 at selected times during the 250-year
planning horizon.

& West fraserTimber Ca.Ltd 12 % Timberline

Natural Resource Group



TFL 52 MP4 Uplift Analysis Report

25,000 25,000
Current BTHLB - Residual After 10 Years B THLE - Residual
B THLB - MPB B THLB - MPB
O Non-THLB O Non-THLB
20,000 B THLB - Non-MPB 20,000 B THLB - Non-MPB
15,000 75?15'000
< 10,000 10,000
5,000 5,000
0 0
0 20 40 60 80 100 120 140 160 180 200 220 242§ 0 20 40 60 80 100 120 140 160 180 200 220 2
Age (years) + Age (years) +
25,000 25,000
After 20 Years BTHLB - Residual After 50 Years 8 THLB - Residual
B THLB - MP B THLB - MPB
O Non-THLB O Non-THLB
B THLB - Non-MPB B THLB - Non-MPB
20,000 20,000
é\15,0[)[) ’(;}5’000
10,000 90,000
5,000 5,000
0 0
0 20 40 60 80 100 120 140 160 180 200 220 24@5 0 20 40 60 80 100 120 140 160 180 200 220 24d
Age (years) + Age (years) +
25,000
25,000 After 100 Years O THLB - Residual After 250 Years BTHLB . Residual
B THLB - MPB B THLB - MPB a
O Non-THLB O Non-THLB
B THLB - Non-MPB B THLB - Non-MPB
20,000 20,000
27,460
15,000 15,000
&) &
<1000 < 10,000
5,000 5,000
0 0
0 20 40 60 80 100 120 140 160 180 200 220 24@3 20 40 60 80 100 120 140 160 180 200 220 24
Age (years) + Age (years) +

P50

P50

@50

Figure 5.3 — Base Case age class distributions atected periods
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As shown in Figure 5.3 there is a considerable,aeass many ages, affected by MPB on the
TFL. These stands are assumed to lose most of @ik pine volume after the shelf life expires
in five to 10 years. This loss of volume, combimeth the lack of inventory currently between
ages 40 and 65 limits the harvest in the mid-tefter ghe MPB attack has ended.

After 10 years, all pine stands, which were attl8&syears old at the start of the simulation, have
either been harvested and replanted or have oalpdh-pine volume remaining. The grey areas
at years 10 and beyond represent the residualsstainidh were not harvested and have lost pine
volume. These areas correspond to the red batbeincurrent age class distribution with
appropriate reductions for harvest during the fiGtears of simulation. However, because these
stands still have reasonable volumes they supperharvest prior to managed stands becoming
available at year 35 of the simulation.

As the simulation progresses and harvesting anth@@é stands, there is more even distribution
of the younger age classes after year 50. Martieomature stands not affected by MPB have
been harvested, but some remain to accommodatéimber objectives for habitat, seral, and

conservation legacy areas.

By the end of the 100 years most of the THLB hanlmonverted to managed stands and there is
only a minor component of that forest area oldanthOO years. Similarly at the end of the 250-
year planning horizon all of the non-THLB has adgedan overmature condition. A small
component of MPB residual area is also retainednarsdaged to 250 years of age. The THLB is
evenly distributed across the younger age classes.

Figure 5.4 presents the distribution of the pedduirvest over the planning horizon.
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Figure 5.4 — Base Case harvest distribution by startype

During the first 10 years the majority of the hatvis in stands affected by MPB. However,
approximately 35% of this harvest includes non-papecies in mixed stands. The residual
harvest in periods three to six shows the imporntalat of these stands. Managed stands do not
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contribute significantly until year 36 (period say®f the simulation and increase in contribution
for the remainder of the planning horizon. The aged stands included in the harvest during
period seven are mainly from Block B. Natural stsnontributing to the harvest in the long term
are those areas that were held in temporary reswvaccommodate habitat and seral
requirements during the first 50 years of simulatio

Figure 5.5 presents the average harvest area fiomtdock of the TFL and from MPB areas.
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Figure 5.5 — Base Case harvest area

The areas harvested from each block of the TFLoodenwith the volumes obtained over time,
with similar peaks and valleys as shown in Figue SVIPB harvest areas are defined as those
areas salvaged during the first 10 years of sinmriaand therefore become zero in period three
and beyond. Figure 5.6 shows the average haritebuges for the Base Case.
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Figure 5.6 — Base Case average harvest attributes

Average yield is highest during the second periagh(s six through 10). It is at this time that
high priority pine stands dominate the harvest ifgof These areas are on moist sites which
typically produce better pine volumes than the siets harvested during the first period. Over
the long term volumes are approximately 30¢ha

Average age peaks in period four after the MPBaggvis complete. Pine stands are not the
oldest on the TFL and therefore as the residuasaend natural stands of other species are
harvested the average age increases. As managets sontribute to the majority of the harvest
in year 36 and beyond the average harvest age trdyegween 80 and 90 years in the long term.

511 Statusof Non-Timber Forest Cover Objectives

The following set of figures summarizes the stédtéhe forest with respect to the various non-
timber objectives or forest cover constraints.eéith summary figure the maximum disturbance
or minimum mature/old forest requirement is prodiddong with the status of disturbance or
mature/old for the cover objective at each periadiefied in the analysis.

Figures 5.7 through 5.10 display the disturbangeabives modelled for green-up, visual quality
objectives and wildlife habitat.
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Figure 5.7 — Base Case IRM and VQO disturbance stas

As shown in Figure 5.7 none of the IRM or VQO agated areas are in violation at any time
during the 250-year planning horizon. A minor aoéa/QOs, less than 1% of the productive
forest land base, is in violation of the prescrilmedistraint at the beginning of the simulation.
However, within 10 years, these areas have grownobuhe constraint condition allowing
harvesting to continue. This violation is a resaflimodelling each VQO polygon individually

(279 in total). In general, harvesting is not tied by disturbance constraints associated with
these REA types.
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Figure 5.8 — Base Case habitat disturbance status
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Disturbance constraints associated with wildlifgeotives on the TFL are at, or near the limit
more frequently during the simulation. The cornieteaassociated with wildlife affect a much
smaller area of the TFL compared with IRM and VQ@hstraints. In addition, the constraints
assigned to wildlife areas are typically more iie8tre based on habitat requirements, thereby
limiting harvest more often.
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Figure 5.9 — Base Case habitat mature forest status

Mature retention for thermal cover and other asdediwildlife objectives do not limit harvesting
for the majority of the planning horizon. In theniti MDWR area of Block A, there is initially a
lack of sufficient forest in stands older than 34@rs but this MDWR area occupies only 500 ha
of the TFL so it does not play an important rolel@ermining timber supply for the land base.
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Figure 5.10 — Base Case habitat old forest status

Similar to the mature forest cover requirementd,fotest cover requirements for wildlife habitat
do not play an important role in establishing avkat level for the TFL. There is sufficient old
timber on the productive and THLB to accommodateyrescribed objectives. The removal of
large areas for riparian and OGMAs contribute ® dld forest objectives for wildlife. There is

an initial shortfall in the Umiti MDWR area, whictecovers 60 years into the future.

As

previously noted this affects only 500 ha of the_Tdnd therefore does not have an impact on
timber supply.

Tables 5.2 and 5.3 summarize the state of thetfordéls respect to mature plus old forest cover

requirements associated with conservation legaegisaand LUBEC-NDTs aggregates identified
on the TFL.

In addition, Table 5.4 summarizes the old serakdgbrcondition for each LUBEC-NDTs

aggregate.

However, forest cover constraints wmateexplicity modelled for this objective

because permanent OGMAs have been identified olatitebase and removed from the THLB.
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Table 5.2 — Old forest status for CLAs at specifiegeriods

Conservation Legacy Area Productive | THLB Target Current Area Older than Target at Specified Periods

& Analysis ID Area (ha) | Area (ha) | Area(ha) | Area (ha) 20 Years 50 Years 100 Years| 250 Years
331 Umiti-ESSFwc3-CLA 71 71 11 15 14 11 62 11
332 Umiti-ESSFwk1-CLA 195 185 31 1,450 955 495 492 483
333 Umiti-SBSdw1-CLA 550 411 88 429 285 88 96 88
334 Umiti-SBSmw-CLA 10,977 9,443 1,756 1,898 2,770 1,756 1,756 1,7%6
335 Umiti-SBSwk1-CLA 1,705 1,548 273 1,071 1,135 1,091 992 a9op
336 Victoria-ESSFwc3-CLA 12 12 2 1,079 888 129 129 451
337 Victoria-ESSFwk1-CLA 886 768 115 3,241 2,615 1,361 1,356 1,33p
338 Victoria-SBSmw-CLA 11,563 9,470 1,503 8,158 1,959 1,932 1,713 1,713
339 Victoria-SBSwk1-CLA 7,773 6,654 1,011 6,891 4,313 4,450 4,374 4,314
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Table 5.3 — Mature plus old forest status for LUBEG at specified periods

Natural Resource Group

LUBEC-NDT & Analysis ID Zr:)ed;((:;i;)e A:—;.; L(I?] Y A-rr:;%i; | Ai:;re(;:; | Area Older than Target at Specified Periods
20 Years 50 Years 100 Years 250 Years

11 Antler-ESSFwc3-1 12,005 1,884 4,322 7,599 8,288 33,5 9,951 9,923
12 Antler-ESSFwk1-1 15,332 11,711 5,519 6,240 6,834 519, 5,519 5,519
13 Antler-SBSwk1-2 14,508 10,848 4,498 7,558 4,631 98,4 4,498 4,498
16 Big-Valley-SBSwk1-2 5,858 4,587 879 3,107 1,503 51,1 1,273 1,271
19 Bowron-ICHmk3-2 1,086 1,002 163 262 167 163 163 163
20 Bowron-ICHwk4-1 442 388 75 200 75 75 75 75
21 Bowron-SBSwk1-2 2,320 2,043 348 610 348 384 348 348
24 Indianpoint-SBSwk1-2 9,606 8,667 1,441 4,272 1,876 1,441 1,441 1,441
27 JackofClubs-SBSwk1-2 1,900 1,297 285 1,199 817 679 603 603
31 Lightning-SBSwk1-2 9,320 7,620 1,398 3,994 2,166 546, 1,702 1,700
34 Swift-SBSwk1-2 6,893 5,860 1,034 2,750 1,597 1,034 1,034 1,034
35 Umiti-ESSFwc3-1 392 168 141 240 238 236 224 23p
36 Umiti-ESSFwk1-1 2,976 2,379 1,071 1,998 1,492 1,071 1,071 1,071
37 Umiti-SBSdw1-3 1,619 924 372 782 912 750 791 7883
39 Umiti-SBSmw-3 26,005 20,003 5,981 3,618 5,981 6,622 7,760 7,761
40 Umiti-SBSwk1-2 5,794 4,980 1,796 1,469 1,670 1,796 1,796 1,796
41 Victoria-ESSFwc3-1 2,095 1,079 1,131 2,082 1,891 131, 1,131 1,131
42 Victoria-ESSFwk1-1 6,127 4,151 3,308 4,981 4,529 308, 3,308 3,308
43 Victoria-SBSmw-3 18,566 13,960 6,312 12,389 6,312 ,318 6,312 6,312
44 Victoria-SBSwk1-2 16,878 13,489 7,764 9,684 7,372 ,617 7,764 7,764
48 Willow-SBSwk1-2 11,663 9,613 1,750 4,530 2,393 1,76 2,068 2,079
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Table 5.4 — Old forest status for LUBECs at speciéd periods

Natural Resource Group

LUBEC-NDT & Analysis ID Productive THLB Target Current Area Older than Target at Specified Periods
Area (ha) | Area (ha) | Area(ha) | Area (ha) 20 Years 50 Years 100 Years 250 Years

1 Ahbau-SBSmh-3 6,511 3,836 716 2,464 2,569 2,863 203,4 3,438

2 Ahbau-SBSmhmw-3 1,153 1,005 127 83 28 101 207 148

3 Ahbau-SBSmw-3 24,985 22,873 2,748 2,877 2,215 1,580 1,959 2,346

11 Antler-ESSFwc3-1 12,005 1,884 2,281 143 548 2,314 ,13% 9,914

12 Antler-ESSFwk1-1 15,332 11,711 2,913 146 402 399 421, 5,485

13 Antler-SBSwk1-2 14,508 10,848 1,306 193 157 264 29,0 4,299

14 Big-Valley-ESSFwc3-1 2,979 1,842 566 38 7 136 681 ,132

15 Big-Valley-ESSFwk1-1 9,405 7,660 1,787 87 93 679 219, 1,739

16 Big-Valley-SBSwk1-2 5,858 4,587 527 41 41 485 843 271

17 Bowron-ESSFwc3-1 1,282 75 244 0 1 27 300 1,078

18 Bowron-ESSFwk1-1 2,323 1,929 441 49 35 58 191 394

19 Bowron-ICHmk3-2 1,086 1,002 98 57 36 125 61 162

20 Bowron-ICHwk4-1 442 388 40 70 37 53 53 72

21 Bowron-SBSwk1-2 2,320 2,043 209 100 22 36 334

22 Indianpoint-ESSFwc3-1 169 24 32 0 0 145 14%

23 Indianpoint-ESSFwk1-1 2,126 1,940 404 63 27 26 154 186

24 Indianpoint-SBSwk1-2 9,606 8,667 865 104 40 97 516 1,300

25 Jack-of-Clubs-ESSFwc3-1 6,677 3,593 1,269 316 740 ,1971 2,590 3,064

26 Jack-of-Clubs-ESSFwk1-1 10,375 7,001 1,971 215 373 429 1,008 3,376

27 Jack-of-Clubs-SBSwk1-2 1,900 1,297 171 48 31 74 121 603

28 Lightning-ESSFwc3-1 303 148 58 0 20 141 15%

29 Lightning-ESSFwk1-1 3,116 2,392 592 101 526 728
. &t Timberline
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LUBEC-NDT & Analysis ID Productive THLB Target Current Area Older than Target at Specified Periods

Area (ha) | Area (ha) | Area (ha) | Area (ha) 20 Years 50 Years 100 Years 250 Years
30 Lightning-SBSmw-3 2,070 1,599 228 533 311 334 367 59 4
31 Lightning-SBSwk1-2 9,320 7,620 839 0 0 282 607 Q,70
32 Swift-ESSFwc3-1 7,143 2,896 1,357 186 657 1,867 62,7 4,244
33 Swift-ESSFwk1-1 11,196 8,749 2,127 228 271 961 4,91 2,444
34 Swift-SBSwk1-2 6,893 5,860 620 37 12 309 533 1,034
35 Umiti-ESSFwc3-1 392 168 75 63 214 234 224 224
36 Umiti-ESSFwk1-1 2,976 2,379 565 38 108 570 998 1,07
37 Umiti-SBSdw1-3 1,619 924 178 161 210 536 771 78p
38 Umiti-SBSmh-3 67 0 7 24 24 66 67 67
39 Umiti-SBSmw-3 26,005 20,003 2,861 2,381 2,222 2,552 6,087 7,755
40 Umiti-SBSwk1-2 5,794 4,980 522 0 188 136 407 1,52
41 Victoria-ESSFwc3-1 2,095 1,079 587 338 391 1,031 084, 1,131
42 Victoria-ESSFwk1-1 6,127 4,151 1,715 229 331 1,122 2,417 3,308
43 Victoria-SBSmw-3 18,566 13,960 2,971 4,574 4,768 078, 6,027 6,312
44 Victoria-SBSwk1-2 16,878 13,489 2,194 64 178 764 992, 7,391
45 Willow-ESSFwc3-1 657 284 125 0 0 54 306 374
46 Willow-ESSFwk1-1 5,360 4,183 1,019 102 25 130 881 A71
47 Willow-SBSmw-3 935 693 103 168 88 132 245 244
48 Willow-SBSwk1-2 11,663 9,613 1,050 56 31 354 1,028 2,063

Most of the LUBEC-NDTs achieve the targets for faddest within 50 to 100 years, although some doauttieve the target. However, with
OGMAs in place on the TFL, there is not the requizat to maintain these objectives over the enieyar planning horizon.
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5.2 Alternative Initial Harvest

Based on the impact of the MPB attack and the dbsserchantable timber that will result, two
alternative initial harvest rates have been evatliat

e One million cubic metres per year for 10 years; and
* Maximum harvest level possible for 10 years.

In both of these scenarios the harvest is focusepime stands affected by MPB. Only the high
priority spruce stands are available for harvesnfstands not affected by MPB.

Table 5.5 summarizes the harvest levels developethése two alternative initial harvest levels
with comparison to the Base Case.

Table 5.5 — Alternative initial harvest for Base Cae

Simulation Year Annual Harvest Rate (n/year)
Base Case 1 Million Initial Maximize Initial
5 692,800 1,000,000 1,371,680
10 692,800 1,000,000 1,371,680
15 819,600 808,850 719,700
20 819,600 808,850 719,700
25 819,600 808,850 719,700
30 819,600 808,850 719,700
35 819,600 808,850 719,700
40 819,600 808,850 719,700
45 819,600 808,850 719,700
50 819,600 808,850 719,700
55 - 250 868,550 872,670 878,930
MPB pine 2,952,255 1,157,375 647,375
non-recoverable losses (39.5%) (15.5%) (8.7%)

As presented in Table 5.5, there is an opportunitysecover considerable pine volume affected
by the MPB attack prior to the expiration of theel§hife. Maximizing the initial harvest rate
leaves less than 10% of the pine volume in thestoms a non-recoverable loss. Increasing the
harvest over the initial 10 years of the simulatsdii maintains a mid-term harvest level above
the current AAC of 692,800 Hyear, indicating that there is no falldown in hesvnoted in many
other land bases affected by MPB. Long-term harie@gls for the alternative initial harvest
scenarios are similar, approximately 1% higher tih@Base Case.

Figure 5.11 presents the results of the alternatiti@l harvest rate scenarios in graphic format.
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Figure 5.11 — Base Case alternative initial harvest

The elevated initial harvest rate in the Maximin&idl scenario removes additional stands with
lower pine content during the first 10 years. Ttégises the mid-term harvest rate to decline
below the levels exhibited by the Base Case andllioM Initial scenarios. It is important to
note that over the 250-year planning horizon theiMee Initial scenario is able to harvest 4.9
million cubic metres more than the Base Case, velsettee 1-Million Initial scenario harvests 3.6
million cubic metres more than the Base Case dwesame time frame.

The following section summarizes the growing stoesults of the 1-Million Initial harvest rate
scenario.
521 1-Million Cubic Metres Initial Harvest Results

The following graphic summaries display the restritgén the 1-Million Initial harvest scenario.
Unlike the Base Case harvest which uses the cuAaqt, the 1-Million Initial scenario (and
Maximize Initial scenario) recover significantly meo merchantable volume from the forest
without compromising the mid or long-term harvesidls.

Figure 5.12 summarizes the growing stock levelgterl-Million Initial scenario.
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Figure 5.12 — 1-Million Initial growing stock

Similar to the Base Case, the initial declines Wit harvest of existing natural stands, mainly
affected pine types in the first 10 years. Thereiminimal decline below 25 million cubic
metres as the natural stand volume is utilizednduperiods four through six. After this time as
second growth managed stand volume accumulatesopkeable volume is stable for the
remainder of the 250-year planning horizon. Moairepstands are harvested in the short-term,
which then regenerate to a preferred managed stamdition providing additional volume and a
more stable timber supply. These managed stamdsdpr more volume in less time compared
with the residual natural stands and regenerategtalatands found in the Base Case.

Residual MPB volume, which represents the non-gipecies in the low and medium priority
groups, is approximately 90% of the Base Caseeaetid of the 10-year shelf life. This is the
result of harvesting additional pine stands affédig MPB. However, this inventory statistic
shows that most of the increase in short-term tstiigedirected at high priority pine stands.

Figure 5.13 presents the age class distributioTfr 52 at selected times during the 250-year
planning horizon for the 1-Million Initial scenario
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Figure 5.13 — 1-Million Initial age class distributons at selected periods
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Compared with the Base Case the key differencénage class distributions in Figure 5.13 is
the spikes of 10 and 20 year old inventory (THLBANGPB) at years 10 and 20 respectively.
During the remainder of the planning horizon thisran increase in inventory between 70 and 90
years old, which will provide more flexibility inanvesting in the long-term.

Figure 5.14 presents the distribution of the pecibdrvest over the planning horizon.
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Figure 5.14 — 1-Million Initial harvest distributio n by stand type

The increase in harvest during the first 10 yearsHis scenario is all provided by stands affected
by MPB, mainly the high priority types. This leavesidual stands available for harvest during
the mid term, maintaining the harvest above 800,08§ear. The high priority stands were

harvested and regenerated to managed stands pegniite increase in long-term harvest.

Natural stands contribute less volume to the harveghe long term compared with the Base
Case.

Figure 5.15 presents the average harvest areadasimblock of the TFL and from MPB areas.
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Figure 5.15 — 1-Million Initial harvest area

MPB harvest areas are defined as those areas sdldaging the first 10 years of simulation and
therefore become zero in period three and beydnith significantly more volume harvested
during the initial 10 years, there is also moreadreing harvested. Figure 5.16 shows the average
harvest attributes for the 1-Million Initial hartescenario.
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Figure 5.16 — 1-Million Initial average harvest attibutes
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Average vyield fluctuates between 284/ma and 330 Atha. Variation is less than noted for the
Base Case during the mid-term, because more ther&igher component of managed forest with
the 1-Million Initial scenario. Over the long tetmarvest volumes are approximately 308ha,
with spikes occurring when older, high volume natgtands contribute to the periodic harvest.

522 Maximizelnitial Harvest Results

The following graphic summaries display the restriten the Maximize Initial harvest scenario.
This harvest level is used for comparing the respiltthe sensitivity analyses (Section 6) in order
to support the request for an uplift in AAC for TBR. Unlike the Base Case harvest which uses
the current AAC, the Maximize Initial scenario reecs significantly more merchantable volume
from the forest without compromising the mid ordeterm harvest levels. The Maximize Initial
scenario is therefore more suited as the basissiusitivity analysis.

Figure 5.17 summarizes the growing stock levelgtferMaximize Initial scenario.
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Figure 5.17 — Maximize Initial growing stock

Similar to the Base Case, the initial declines wtla harvest of existing natural stands, mainly
affected pine types in the first 10 years. Afteniaor trough in operable volume at period four
there is an increase as second growth managed gtdimthe accumulates. In the Maximize
Initial scenario there is more operable volume frypmar 50 and forward compared to the Base
Case. This is the result of more harvesting oé @itands in the short-term, which then regenerate
to a preferred managed stand condition. These geanstands provide more volume in less time
compared with the residual natural stands and exgésd natural stands found in the Base Case.

Residual MPB volume, which represents the non-gipecies in the low and medium priority
groups, is only about 3.6 million cubic metresha &€nd of the 10-year shelf life, or 55% of the
amount noted in the Base Case. Increased harfviist affected pine stands is the reason for the
decline in the Maximize Initial scenario.
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Figure 5.18 presents the age class distributiornfedr 52 at selected times during the 250-year

planning horizon for the Maximize Initial scenario.

Figure 5.18 — Maximize Initial age class distributhns at selected periods
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Compared with the Base Case the key differencénage class distributions in Figure 5.18 is
the reduction in THLB-Residual area after 10 yeairsimulation. The increased harvest of
MPB-affected stands in the first 10 years convérese areas into managed THLB-Non MPB
types as noted by the spikes of 10 and 20 yeamakhtory (THLB-Non MPB) at years 10 and
20 respectively. During the remainder of the plagrhorizon there is an increase in inventory
between 70 and 90 years old, which will provide enibexibility in harvesting in the long-term.

Figure 5.19 displays the distribution of the peigdahrvest over the planning horizon.
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Figure 5.19 — Maximize Initial harvest distribution by stand type

The increase in harvest during the first 10 yearsHis scenario is all provided by stands affected
by MPB. The lack of residual stands, which wereverted to young managed stands after
harvest, in the mid-term is the reason for the lowed-term harvest rate in this scenario.
However, this provides an increase in availableagad stand volume beginning in period seven.
Natural stands contribute less volume to the harvethe long term compared with the Base
Case.

Figure 5.20 presents the average harvest areagiaomblock of the TFL and from MPB areas.

Natural Resource Group
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Figure 5.20 — Maximize Initial harvest area

MPB harvest areas are defined as those areas sdldaging the first 10 years of simulation and
therefore become zero in period three and beydnith significantly more volume harvested
during the initial 10 years, there is also moreaabeing harvested in the Maximize Initial
scenario. Figure 5.21 shows the average harvebuses for the Maximize Initial scenario.
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Figure 5.21 — Maximize Initial average harvest attibutes
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Average yield is highest during the second penjadis six through 10) similar to the Base Case.
It is at this time that high priority pine standsnainate the harvest profile. However the mid-
term harvest yields are lower than noted for theeB&ase. Over the long term volumes are
approximately 300 fha.

Harvest age is highest during period three, afesavage is completed and the residual and
other non-pine stands are harvested. These stw@@snot included in the short-term harvest
profile based on management priorities for pine] amre therefore ageing and accumulating
additional volume. After managed stands contrilboténe annual harvest the average harvest age
is typically between 75 and 95 years of age, wigabider than the average minimum harvest age
for the TFL.

The following section summarizes the sensitivitalgees completed for the analysis. As noted
above the sensitivity harvest rate is based oMidvemize Initial harvest level developed for the
land base.

Natural Resource Group
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6.0 SENSITIVITY ANALYSIS RESULTS

6.1 Shelf Life Estimates

There is uncertainty related to the time standscéétd by MPB will remain merchantable. The
Base Case assumption is that pine stands on vest r&itnain merchantable for five years, and
those on moist sites will last for 10 years. Iis thet of sensitivity analyses the shelf life it ate
five and 10 years for all stands regardless of tamsstatus. Table 6.1 summarizes the harvest
levels developed for these two sensitivity analysite comparison to the Maximize Initial and
Base Case scenarios.

Table 6.1 — Alternative shelf life annual harvest

Annual Harvest Rate (n/year)
Simulation Year
Base Case Maximize Initial All Stands _5-Year All Stands 1_O-Year
Shelf Life Shelf Life
5 692,800 1,371,680 2,048,950 1,374,860
10 692,800 1,371,680 710,190 1,374,860
15 819,600 719,700 710,190 722,990
20 819,600 719,700 710,190 722,990
25 819,600 719,700 710,190 722,990
30 819,600 719,700 710,190 722,990
35 819,600 719,700 710,190 722,990
40 819,600 719,700 710,190 722,990
45 819,600 719,700 710,190 722,990
50 819,600 719,700 710,190 722,990
55 - 250 868,550 878,930 880,380 878,860
MPB pine 2,952,250 647,370 1,182,270 473,190
lr:)‘;g'égco"erab" (39.5%) (8.7%) (15.8%) (6.3%)

Reducing shelf life to five years for all standscis a dramatic increase in the short-term harvest
level, which is likely not feasible operationallfextending shelf life to 10 years has virtually no
impact on the harvest schedule compared to therilagilnitial scenario. This indicates that the
model has been able to select the stands for hatdvesmg the appropriate period in prior to
expiration of the shelf life in the Maximize Initiacenario. Minor increases are the result of
slightly more flexibility in choosing harvest caddies. Long-term harvest levels are similar for
all the shelf life sensitivity analyses.

Figure 6.1 presents the results of the shelf Bfesgivity analyses in graphic format.
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Figure 6.1 — Shelf life sensitivity annual harvest

6.2 Regeneration Delay and Rehabilitation on Unsalvagedreas

The Base Case assumes that high volume pine s{@n& % pine) not salvaged prior to
expiration of the shelf life revert to a naturalred with no residual volume. A regeneration delay
of 15 years is also assigned to these stands. hdset sensitivity analyses 10 and 20-year
regeneration delays replace the Base Case assamptio

In addition, sensitivity analysis was completedwhich unsalvaged areas were immediately
converted to managed stands with the associatedovements in volume and rotation age.
Table 6.2 summarizes the harvest levels developedihese two sensitivity analyses with
comparison to the Maximize Initial and Base Cassanos.
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Table 6.2 — Alternative regeneration delay and reHalitation annual harvest

Annual Harvest Rate (nlyear)
Simulation vear Base Case Maximize Initial Rehab Al High Reg%-r\l(eerg;ion Reé%-r\l(eerg;ion
Volume Pine Delay Delay
5 692,800 1,371,680 1,352,260 1,369,460 1,372,730
10 692,800 1,371,680 1,352,260 1,369,460 1,372,73p
15 819,600 719,700 727,000 720,550 719,220
20 819,600 719,700 727,000 720,550 719,220
25 819,600 719,700 727,000 720,550 719,220
30 819,600 719,700 727,000 720,550 719,220
35 819,600 719,700 727,000 720,550 719,220
40 819,600 719,700 727,000 720,550 719,220
45 819,600 719,700 727,000 720,550 719,220
50 819,600 719,700 727,000 720,550 719,220
55 - 250 868,550 878,930 879,790 879,000 878,810
MPB pine 2,952,250 647,370 677,120 662,590 654,090
lrg;’;';co"erab" (39.5%) (8.7%) (9.1%) (8.9%) (8.8%)

Rehabilitating high volume pine sites that were savaged in order to place them in a managed
condition has a modest impact on the short-termdsdr The initial harvest rate is 1.5% lower
than the Maximize Initial, and the mid-term is appmately 1% higher. Some high volume pine
areas that were harvested in the Maximize Initt@nario are substituted with medium and low
volume stands in this sensitivity. The trade-aife subtle, with the model comparing existing
volume and the potential regeneration volume. &loge some managed stands are created as the
result of rehabilitation on what were sites witlghipine content with an associated increase in
harvest of medium or low content pine stands.

Modifying regeneration delay on unsalvaged areakemao difference to the Maximize Initial

harvest schedule. This is because most of thevlyime pine stands are harvested prior to them
being rendered unmerchantable. The optimizatiodahattempts to harvest these sites because
of the potential losses that will be experiencetigy are left unsalvaged.

Figure 6.2 displays the results of the rehabititataind regeneration delay sensitivity analyses in

graphic format.
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Figure 6.2 — Regeneration delay sensitivity annularvest

6.3 Post-Attack Yields for MPB Sites

In this set of analyses the yields for residuahdsaafter the shelf life has expired is modifiéd.
the Base Case scenarios post attack yields weesl lmasa formula described in the Information
Package which reduces the volume based on prdkatiiae content and level of attack. In these
sensitivities two alternate post-attack volume lewage modelled:

» 100% of pre-attack pine volume is lost; and
» 50% of pre-attack pine volume is lost.

Also in this section the genetic gains for managfedd yields for Block A are increased to match
those modelled for Block B. Both areas of the Ti=e improved seed from the same orchard
and therefore it is expected the yields will beikim

Table 6.3 summarizes the results of these anaigsisarios.
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Table 6.3 — Alternative post-attack and managed stal yields annual harvest

Annual Harvest Rate (nlyear)
Simulation Year . .| Block B Genetic| 100% Pine 50% Pine
Base Case Maximize Initial Gains Mortality Mortality
5 692,800 1,371,680 1,343,320 1,368,510 1,367,600
10 692,800 1,371,680 1,343,320 1,368,510 1,367,60pD
15 819,600 719,700 736,320 720,140 725,740
20 819,600 719,700 736,320 720,140 725,740
25 819,600 719,700 736,320 720,140 725,740
30 819,600 719,700 736,320 720,140 725,740
35 819,600 719,700 736,320 720,140 725,740
40 819,600 719,700 736,320 720,140 725,740
45 819,600 719,700 736,320 720,140 725,740
50 819,600 719,700 736,320 720,140 725,740
55-250 868,550 878,930 919,220 878,890 878,820
MPB pine 2,952,250 647,370 671,900 657,150 759,060
lrg;’;';co"erab" (39.5%) (8.7%) (9.0%) (8.8%) (10.2%)

Including Block B genetic gains causes an initiatluction in the harvest rate, but this is
combined with increases of 2% and 5% in the midland term, respectively compared with the
Maximize Initial harvest schedule. Gains for sgriare 10% higher in this scenario which
provides the majority of the increase. Minimal Qtas-fir occupies Block A so gains for that
species, although significant, do not influencetthesest level.

Changing the mortality levels for pine in attacketnds does not alter the harvest level
significantly. Reducing the impact to 50% allowg tmid-term harvest to increase by only 1%.
This indicates that the majority of harvest in elted stands focuses on those with higher pine
content. Therefore the adjusted residual volurfextd stands with a minor component of pine so
the impact is reduced.

Figure 6.3 displays the results of the modifiedldsepost-attack and Block B genetic gains
sensitivity analyses in graphic format.
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Figure 6.3 — Post-attack and managed stand yielderssitivity annual harvest

6.4 Modify Short-Term Non-Pine Harvest

The Base Case models 140,000year of high priority spruce stands (> 65% sprdoe}he first

five years of simulation. This is to address sprbeetle issues on the TFL. Other than these
stands a minimum, less than 5% of the annual harigfrom non-pine stands during the first
five years. Two sensitivity analyses were completewhich the harvest of non-pine stands was
modified during the first five years of simulation:

+ Increase to 350,000%gear, representing approximately 50% of the curfekC; and
+ Reduce non-pine harvest to less than 25,00@er.

Non-pine harvest may include high priority spruteands but there was no specified target for
these stands in these sensitivity analyses. T@ldlesummarizes the results of these analysis
scenarios.
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Table 6.4 — Modify short-term non-pine annual harvet

Annual Harvest Rate (n/year)
Simulation Year Maximum 5%
_ . Increase Short-term .
Base Case Maximize Initial . Short-term Non-Pine
Non-Pine Harvest
Harvest
5 692,800 1,371,680 1,398,640 1,374,860
10 692,800 1,371,680 1,398,640 1,374,860
15 819,600 719,700 709,890 722,990
20 819,600 719,700 709,890 722,990
25 819,600 719,700 709,890 722,990
30 819,600 719,700 709,890 722,990
35 819,600 719,700 709,890 722,990
40 819,600 719,700 709,890 722,990
45 819,600 719,700 709,890 722,990
50 819,600 719,700 709,890 722,990
55 -250 868,550 878,930 879,160 878,860
MPB pine o 2,952,250 647,370 909,430 473,190
l’:)‘;r;'gsco"era § (39.5%) (8.7%) (12.2%) (6.3%)

Increasing the non-pine harvest in the short-tdfowa a minor 2% increase in the initial harvest
rate. However, the mid-term is reduced by almbst same amount and this reduction is
maintained for 40 years. Non-pine volume supptes harvest after 10 years of simulation,
therefore it is expected that an increase in thiglirharvest of these species will negatively
impact the mid-term harvest, when pine is no loray&ilable. Long-term harvest is not affected
by this change to the analysis inputs.

Overall harvest levels are not affected when thepioe harvest is limited during the initial five
years of simulation, with all three phases of tlaevlst schedule changing by less than 0.5%.
The important aspect of this sensitivity is the ifddal recovery of dead pine volume,
approximately 174,000 cubic metres, as pine hameggaces the spruce and other species during
the first period.

Figure 6.4 displays the results of this sensitiaityalysis in graphic format.
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Figure 6.4 — Modify short-term non-pine harvest sesitivity annual harvest

6.5 THLB Adjustments

In this set of analyses the THLB is increased aaedrehsed by 5% to simulate unexpected
changes to the land available for long-term harvéstaddition, results of the scenario in which
removal of the caribou no-harvest area being censitl by the Species at Risk Coordination
Office (SaRCO) is also summarized.

Table 6.5 summarizes the results of these anaigsisarios.
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Table 6.5 — THLB adjustments annual harvest

Annual Harvest Rate (nlyear)
Simulation Year Exclude SaRCO
Base Case Maximize Initial| Caribou No- THLB +5% THLB -5%
harvest
5 692,800 1,371,680 1,229,922 1,429,170 1,401,500
10 692,800 1,371,680 1,229,922 1,429,170 1,401,50pD
15 819,600 719,700 706,800 731,140 671,590
20 819,600 719,700 706,800 731,140 671,590
25 819,600 719,700 706,800 731,140 671,590
30 819,600 719,700 706,800 731,140 671,590
35 819,600 719,700 706,800 731,140 671,590
40 819,600 719,700 706,800 731,140 671,590
45 819,600 719,700 706,800 731,140 671,590
50 819,600 719,700 706,800 731,140 671,590
55 - 250 868,550 878,930 854,730 902,120 840,000
MPB pine 2,952,250 647,370 708,220 699,670 525,260
lrg;’;';co"erab" (39.5%) (8.7%) (9.5%) (9.3%) (7.0%)

Excluding the no-harvest caribou areas being censdl by SaRCO reduces the THLB by
approximately 13,870 ha (7%) from the THLB. Mokttus area includes non-pine stands so the
impact of harvest requirements for MPB-attackedsiie not changed. The initial harvest level
is reduced by 10%, while the mid and long-term barvevels are lowered by 2% and 3%
respectively. Many of these areas were previolislifged for harvest due to other caribou and
seral constraints; therefore the impact is nofulier% of the land base reduction.

Increasing the THLB by 5% allows the harvest toréase over the entire planning horizon.
Initially there is a 4% increase in the annual katyfollowed by 2% and 3% increases in the mid
and long-term respectively.

Reducing the THLB by 5% also permits a short-temnvlst increase of 3%. The model is
attempting to remove as much of the damaged pirtleeirshort term prior to the loss of volume
and forest cover constraints limiting access duttrgmid and long term. Mid-term harvest is
7% below that of the Maximize Initial scenario, Wehthe long-term harvest is 4% lower. This is
the only sensitivity analysis in which the mid-teharvest level falls below the current AAC for
the licence.

Figure 6.5 presents the results of the land basstsédty analyses in graphic format.
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Figure 6.5 — Land base adjustment sensitivity annuarvest

6.6 Forest Cover Constraints

In this set of analyses the forest cover conssambdelled in the Base Case scenarios are
modified. IRM and VQO disturbance requirements aot¢ included for the first 15 years of
simulation. This will show if more harvesting flbiity is gained, allowing more salvage of
MPB damaged timber. The constraint is removedLfoyears — 10 of salvage and an additional
five to allow areas to green-up and recover froondased salvage harvesting.

Old seral constraints are not modelled in the B2asse because OGMAs have been identified on
TFL 52. A sensitivity has been completed in whilsh old forest requirements are enforced to
evaluate the impact on timber supply.

Table 6.6 summarizes the results of these analgsisarios.
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Table 6.6 — Forest cover constraints adjustments anal harvest

Annual Harvest Rate (n/year)

Simulation Year No IRM or VQO Enforce
Base Case Maximize Initial | Disturbance for 15 LUBEC-NDT
Years Old Seral
5 692,800 1,371,680 1,394,610 1,039,790
10 692,800 1,371,680 1,394,610 1,039,790
15 819,600 719,700 715,490 709,370
20 819,600 719,700 715,490 709,370
25 819,600 719,700 715,490 709,370
30 819,600 719,700 715,490 709,370
35 819,600 719,700 715,490 709,370
40 819,600 719,700 715,490 709,370
45 819,600 719,700 715,490 709,370
50 819,600 719,700 715,490 709,370
55 - 250 868,550 878,930 879,060 877,740
MPB pine 2,952,250 647,370 631,430 1,085,430
non-recoverably 39 5o4) (8.7%) (8.5%) (14.5%)

losses

Removing IRM and VQO disturbance constraints in shert-term permits a 2% increase in
harvest during the initial 10 years of simulatidfiowever, there is a minor (less than 1%) decline
in the mid-term harvest caused by additional volumag harvested during the first 10 years.

Long-term harvest is not affected by this changedalelling inputs.

Including old seral constraints has an immediateaich on the harvest rate. The short-term level
drops by 24% as the oldest stands are retainedett oid forest objectives. Mid-term harvest
level is reduced by 1% and the long-term is nactéd.

Figure 6.6 presents the results of the land basstsaty analyses in graphic format.
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Figure 6.6 — Forest cover constraints adjustment ssitivity annual harvest
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7.0 DiscussioN AND CONCLUSION

The timber supply analysis for TFL 52 has reviewagacts of the MPB attack on existing pine
stands and future harvest potential from the laagkb A number of key elements are included in
this analysis compared with previous studies doné¢hie TFL including:

» Block B, formerly TFL 5, is now part of TFL 52, wdhi increases the THLB by
approximately 27,700 ha;
*  OGMAs have been identified on the TFL which rematbesold forest constraint from
timber supply modelling;
» Assumptions for pine stands affected by MPB, inicigghelf life and residual volume in
mixed stands; and
» Other non-timber interests such as conservatiaackegreas and updated caribou
mapping.
The analysis included updated inventory (VRI) dasedl current assumptions for productive
areas not available for long-term timber supplytdoens). Yields were based on the previous
management plan analyses for each block of the TFL.

The harvest schedule for all scenarios and seitgitimalyses has three distinct phases:

» Short-term, the initial 10 years during which sglwaf merchantable pine is possible;

* Mid-term, years 11 to 50 when remaining naturatd$sand residual mixed species
stands contribute to the harvest. After year 3hagad stands contribute to the annual
harvest; and

* Long-term, years 51 to 250, with managed standgdling the majority of the annual
harvest and the age class distribution becomes evamly distributed.

Evaluating the timber supply and harvest flow in difstock, these transition points remained
consistent for the various scenarios and sengitanglyses completed.

Results indicate that it is possible to capturargd component of the dead and dying pine timber
on the TFL prior to expiration of the shelf lif&etting the initial harvest at the current AAC of
692,800 riyear in one scenario of the Base Case recovers @0# of the pine volume
impacted by MPB, leaving over 2.95 million cubic tmes unsalvaged. Increasing the initial
annual harvest rate to 1.372 million cubic metrbsws maximum salvage of affected pine
improves recovery to over 90% with less than 650 8fbic metres left unsalvaged.

Increasing the initial harvest rate to maximize teeovery of damaged pine timber reduces the
mid-term harvest by approximately 100,000 cubic regetannually. However, the mid-term
harvest is 4% higher than the current AAC for tlieehce, and the overall harvest during the 250
year planning horizon is 2% higher than the BasseGaenario which used the current AAC as
the initial harvest rate. The long-term harvestles marginally higher when pine salvage is
maximized due to more stands being converted toageuh stands rather than being left as
residual or natural regeneration.

TFL 52 has, on average, less pine content compaitecthe surrounding Quesnel TSA and this
benefits the TFL timber supply in two ways:

Natural Resource Group
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» ltis possible to recover a large component oftimaged pine volume from stands with
moderate to high pine content; and

* There is reasonable volume of non-pine volume raimgiin the mixed species stands
that are not harvested during the 10 year sheljdriod.

This second aspect of the inventory is importamtrf@intaining the harvest level above the
current AAC during the period 11 to 30 years irte future prior to managed stands becoming
available for harvest in year 31. The average pmpnatent of the “low” pine stands is
approximately 17%, which leaves many mixed spestasds with upwards of 250°%ha of
residual merchantable volume after the expiratioth® 10 year shelf life.

Sensitivity analysis indicates that many factorduded in the analysis do not have a significant
impact on the timber supply. Assumptions for shfdfand residual stand volume are especially
important because they affect the time that willavailable to recover damaged timber, or in
cases where salvage is not possible, what volumains in the stand.

Reducing shelf life for all sites to five years ri@ases the initial harvest rate to over 2 million
cubic metres per year, a level which is unlikelyogoachieved operationally. Mid and long-term
levels are only marginally different from the Maxaa Initial harvest schedule. Extending shelf
life to 10 years does not influence the harvest daring any phases.

Similarly adjusting the regeneration delay, or @aging the rehabilitation on unsalvaged stands
does not impact the Maximize Initial harvest schedurhis is mainly due to the fact that in the
Maximize Initial scenario most of the sites withglipine content are salvaged as a priority
before the shelf life expires so there are limieehs that will be affected by these changes.

Reducing the mortality of pine in mixed speciesidtaallows a minor increase in the mid-term
harvest level, but there is no change to the lengitlevel. Increasing the mortality of pine
stands compared to the Base Case levels has notimpéhe harvest rate.

Assigning the Block B genetic gains to Block A allbthe harvest to increase by 2% and 5% in
the mid and long-term, respectively. This is dwe t10% increase in spruce yields for managed
stands planted with improved seed.

Changes to the THLB influence the harvest levelinigain the mid and long term. A 5%
increase in the THLB allows the harvest to increlaseveen 2% and 4% across the planning
horizon. Conversely reducing the THLB by 5% reduttee annual harvest by 7% and 4% in the
mid and long-term, respectively. Excluding theh@mvest caribou habitat areas being considered
by SaRCO causes the short-term harvest to decln&OBo, followed by approximately 3%
reductions for the rest of the planning horizon.

Removing the disturbance limits in IRM and VQO araemuring the years when pine salvage
occurs allows a minor 2% increase in short-ternvéstrt This is followed by a minimal decline
in mid-term harvest, and no change to the long-tEawel compared to the Maximize Initial
harvest schedule. Enforcing the old seral comggaat the LUBEC-NDT level results in an
immediate 10% drop in initial harvest rate, follaMey a 1% reduction in the mid-term level.
Many areas are in deficit for old forest and therefmany areas must be put into temporary
reserve which limits access during the first 10 rgeaf simulation. However with the
establishment of OGMAs there does not appear @rmed to include these old seral constraints.
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7.1 Conclusions

The analysis for TFL 52 indicates that a considerablvage opportunity exists on the licence
and that more than 90% of the dead or dying pineme can be salvaged if the harvest is
increased over the next 10 years. If left at tineent AAC only 60% of the damaged timber will

be recovered. The mid-term harvest is maintainietd lavel above the current AAC with either

level of harvest in the short term. Long-term lestvilevels are indicated to increase to
approximately 878,000 ftyear after 50 years.

These harvest levels are possible with all conatd®rs for non-timber resources in place,
including riparian, wildlife habitat, visual sergity, conservation legacy areas, and mature and
old forest requirements.

Sensitivity analysis indicates that the short-teiamvest is only affected by large reductions in the
THLB or addition of redundant old seral constraints

It will be important to improve understanding okefHife estimates and residual volume in mixed
species stands to ensure that the harvest is elirécithose sites that will provide the best timber
supply in the mid-term, while maximizing salvageidg the period when pine volume remains
merchantable.
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APPENDIX |

Timber Supply Analysis Information Package
Management Plan 4
Mountain Pine Beetle Uplift

Bowron-Cottonwood Tree Farm Licence
(TFL 52 Blocks A & B)

(under separate cover)
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