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Introduction

Context

This document is the second of four documents that make up a type IV Silviculture Strategy, the
documents are:

1.2

1.

4.

Situational Analysi$ describes in general terms the situation foruthiei this could be in
the form of a PowerPoint presentation with associated notes or a compendium document.

Data Package- describes the information that is material to the analysis including the

model used, data inputs and assumptions.

Modeling and Anbysis reporti provides modeling outputs and rationale for choosing a

preferred scenario.

Silviculture Strategy provides treatment options, associated targets, timeframes and benefits.

Project Objectives

TheMinistry of Forests, Lands and Natural Resoudgerations (MFLNRO) has initiated a type 4
silviculture strategy for th&00 Mile Housdimber supply area (TSA). The strategy will help MFLNRO
wor k

T

)l
)l
il
il

towards the government 6s strategic
Best return from investments and activities on tiredt and range land base;
Encourage investments to benefit forest and range resources;

Manage the pest, disease and wildfire impacts;

Mitigate midterm timber supply shortage caused by the MPB;

Maximize timber growth in the provincial forests.

objective

The silviaulture strategy will be a result of collaboration and sharing of ideas involving MFLNRO

Victoria staff, MFLNRO local staff, other government and industry stake holders, and other professionals.
The ultimate goal is a realistic strategy that will be owaiedl championed by district staff and licensees.

In particular, this strategy will produce:

1 Afully rationalized plan to guide the expenditure of public silviculture funds to improve the
future timber supply and habitat supply in the 5 management units;

T

A plan with a consistent format and content so that expanding it to regional and provincial levels
is feasible and so that comparisons between management units are possible;

A plan containing the right information in the right format so that it can beeadiliy
government and industry for resource management related decision making;

Silviculture regimes and associated standards that may potentially be adopted in forest
stewardship plans as required standards for basic silviculture operations.

Data Package — 100 MileHouse TSA
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1.3 Study Area

The 100 Mile House Timber Supply Area (TSA), about 1.23 million hectares in size, is located in south
central British Columbia. The TSA boundaries are identical to those of the 100 Mile Ressarce

District, which is one of four districts in the Cariboed®n. The TSA is bounded on the west by the
Fraser River, on the east by the Cariboo Mountains and Wells Grey Park, on the north by the Williams
Lake TSA, and on the south by the Kamloops TSA.

[Legend

100 Mile House TSA

Lake

Legend

[Jusa
|BC
[ 100 Mile House TSA

= Highway
— Main Road

=== Highvay

—— MainRaad
Local Road

——— Rail Road

®  Settlement

0 75 150 300 450 600

Figurel: Location of 100 Mile bluse TSA

The climate in the 100 Mile House TSA is variable and affected by the diverse topography. The TSA has
two mountain ranges, one in the southwest and the other in the northeast. These ranges are divided by a
flat plateau. The climate in the wéstot and dry, while the eastern parts of the TSA can receive
significant amourd of precipitation.

The dominant tree species are lodgepole pine and Defiglagh other tree speciesccurring such as
spruce, subalpine fir (balsam), western redcedastesme hemlock antroadleafspecies.

The dominant biogeoclimatic zone variants in 108 Mile HouselT SA areinterior Douglas fir (IDF)
forest types wittsubboreal sprucéSBS) forest typesSomeenglemann spruesubalpine fir (ESSF)
interior cedasthembck (ICH) and montane spruce (MS) types also €Kisfure?2).

Data Package — 100 MileHouse TSA Page 2
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Figure2: BEC variants in the 100 Mile House TSA

The productivity of the growing sites the 100 TSA is averageomparedd other BC interior TSAs
Tablel shows the average site indices for natural and managed &iadifferent species groups

Tablel: Average site productivity in the 100 Mile House TSA

Site Index Type Balsam Pine Spruce Douglas fir Broadleaf
VRI Site Index Average (THLB): 12.46 14.22 15.83 13.11 16.41
SIBEC average (THLB): 17.11 19.11 18.66 18.96 19.68

1.3.1 Cariboo-Chilcotin Land Use Plan (CCLUP)

Natural esourcemanagement in the 100 Mildouse TSA is directed by theariboaChilcotin Land Use

Plan (CCLUP)and associated Land Use Ordap(il 18, 2013 and guiding documentdt is a legal

higher level plan established by cabinet under the Forest Practices Code in Janualyci@& 100

Mile House, Quesnel and Williams Lak&As The planis arepreserdtion ofeconomic, social and
environmental values of the people and communities iretiien Sub-regional leveplanningfurther

refined and mapedland usesand was carried ourt consultation with industry, interegtoups and local
First Nations. The plan consists of specific land use designations, such as Old Growth Management
Areas (OGMJA), that direct operations and are accounted for in timber supply reviews and subsequent
amual allowable cut (AAC) determinations.

Data Package — 100 MileHouse TSA Page 3
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2 Current Situation

2.1 Timber Supply Issues
2.1.1 Historical and Current AAC

The current AAC in the 100 Mile House TSA is 2.0 millimiper year. It was increased in 2006 from
1.334 millionm® (Table2) in response to the MPB epidemio facilitate salvage of the attacked pine
stands. It is expected that 90 % of the harvested volume comes from stands with at least 70 % pine
component.

Table2: Historical andcurrent AAQmillion m?)

1996 2002 2006 Current

1.362 | 1334 | 2.0 2.0

The harvest performance in the TSA has mostly met expectations2007 to 2011 the average annual
harvest level in the 100 Mile House TSA was 2.01 million cubic metres of which Z&%ine and 90%
was from pindeading stands.

2.1.2 Age Class Distribution

The current age class distribution for @ Mile Housel' SA is presented iRigure3. The increased
harvest due to the MPB salvage is refledtethe age class distribution.1% of the THLB is between 0
and 20 years old an®% of the THLB is younger than 41 years of ag@e class 3 and 4 are under
representedt 74% and 4.8% of the THLBespectivelywhichcharacterizes the timber suppdyoblem
in the TSA; these age classes are the potential sources for tihermitimber supply.

Data Package — 100 MileHouse TSA Page 4
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Figure3: Current age class distribution in the 100 Mile House TSA
2.1.3 Current Timber Supply Situation

The latest version of tHgritish ColumbiaMountain Pine Beetle Model (BCMPB) predicts a total
mature pine killof 41.6 million cubic metrefor the 100 Mile House TSAy 2021 Thisis
approximately73% of the mature pine that was on the timber harvesting land base in 1999.

Douglasfir bark beetle, spruce bark beetle and balsam bark beetle also impact the timber supply. The
current management direction is to give first harvest priority to pine stands with a pine component greater
than 70% and spruce stands with the White spruce/Engels@uce (Sw/Se) component greater than

70%. Prioritizing the harvest of spruce stands is intended to prevent the spread of spruce beetle.

Theon-going timber supply reviewlSR) for the 100 Mile House TSA has presented a public discussion
paper(PDP)with a proposed base case (MFLNRO, 2018)the base casthe initial harvest volume of

2.0 million m3/year(current AAC) can be maintained for 7 years; at e harvest level must be
reduced to the miterm level 0f865000 ni per year where it isrpdicted to stay until year 60, when the
long-term harvest level of 400,00 n? per year is reached.

TheTSRbase case predicssignificant mieterm trough forabout 50yeas; the midterm timber supply
at 865,000 rper year is approximately 35% lowdsan the mieterm harvest forecast of 1.3 million’
per yeampresentedn TSR 2 before the MPB infestation. The adm forecast is lowettue to mortality
and accelerated shadrmharvesiof mostly pine leading stands.

The base case assumed that dead pees would be available for harvest up to 15 years of death. The
PDP presented several sensitivity analyses: theeni timber supply was somewhat sensitiva to

Data Package — 100 MileHouse TSA Page 5
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shorte shelf life of the dead pine trees. Reducing the shelf life to 10 years iktheenidterm timber
supply by 6%.

Approximately25% of the predictettarvestvolume during the first years in the base case is assumed to
come fromlive stands.300,000 m per year of this harvest is predicted to be spruce while the remaining
200,000m® per year is forecasted to come from green pine stands. The dead pine stands are predicted to
form the majority of the shoterm harvest at 1,500,000’ emnually.

2.2  Timber Quality Issues

Managed pine leading stands will start contributing to timber gupithin the next 30 to 40 years.yB

the end of the miderm, it is expected thanost of the harvest will consist nfanagegine leading
stands.The health,quality andyield of these stands are paramount to the latetsrieh timber supply and
affect he viability of potentialsilviculture investmentsUnfortunately, a significant component of these
stands haalso been impacted by the MPB, resulting in low residual stocking numbers of poorer quality.
As such thefuture availablevolume from these ahdswill likely be impacted

Most timber supply forecasts predict a decrease in the age of harvested stands over time due to shorter
rotations of second growth managed stands. The MPB inducegmidimber supply deficit will likely
accelerate thisénd as young managed stands will be the primary source of harvest during the end of the
mid-term. Timber quality and the average piece size may decrease as a result of the predicted shorter
rotations.

Incremental silviculturean potentiallymitigatethe predictednegative timber qualitympacts It is
relatively easy tincreag theaverage piece size at harydstwever, this is usually accomplished at some
cost to harvest volumes. It is more difficult and expensive to create diegisrdnd clear log

2.3 Other Issues

A large pariof the post salvage harvest will come fr@ouglasfir leadingdry belt stands. It is
important to gain a better understanding on the health and vigour of these stands in relation to natural
disturbance and potential harvestiopportunities.

Where harvesting in UWR and WHAs is permitted, the law requires the use of selection silvicultual
systems. This is challenging and costly; therefore, harvesting in these areas is avoided.

In areas where cleautting with reserves of Dalasfir stands is practised, too much pine regeneration is
created resulting ia greatethan the des&d pine regeneration component.

Data Package — 100 MileHouse TSA Page 6
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3 Modelling Approach

3.1 Model

For this analysis Forest Simulation Optimization System (FSOS) is used for modelling. FSOS ca

operate as both a simulation and a heuristic optimization model using the same database. Simulation

allows for sensitivity analysis and utilizes a hard constiad@sed approach. Optimization is a target

oriented approach representing a shift in madg|li
can we

Awhat

create in

approach

the forest

from

0

Awhat
oc ki

simultaneously in optimization. Scheduling in simulation progresses one period at a time, while
optimization planning considers all periods at the same time. Data can be spatial andfmatiabn

FSOS accommodates overlapping resource values and constraints and can account for multiple values

such as timber, silvicultural treatments, carbon alion, biodiversity, wildlife, and visual quality.

Algorithms employed in FSOS include simulated annealing, Tabu search algorithms, and Hill Climbing.

3.2 Data Sources

This analysis is based on tberrent100 Mile House TSA TSRTheTSR was initiated in 2014nd is
ongoing.Gordon Nienaber of the Forest Analysis and Inventory Bréi&lB), Ministry of Forests,
Lands and Natural Resource Operatiprisvided the required data, most of it in ESRI sffisgoéormat.

Table3 lists all thedata layers used in the analysis. For more information, refer to the 100 Mile House

Timber Supply Area Timber Supply Review Data Package (January gothed by the Ministry of
Forests, Lands, and Natural Resource Operatiimks
http://www.for.gov.bc.ca/hts/tsa/tsa23/current_2012/23tsdpl12.pdf

Table3: Spatial Data Sources

Source Data

File Name Description/Notes Source
Format
bcmpb_v9 Mountain Pine Beetle outbreak projection MFLNRO ESRI GRID
bec BEC where no PEM, otherwise PEM BEC was FAIB Shapefile
used
bnd TSA Boundary FAIB Shapefile
canim_fnwl Canim Lake First Nation Replaceable Forest FAIB Shapefile
Licence
clinton_cfa Clinton Community Forest Area FAIB Shapefile
cutblocks Depletion Coverage: Shapefile contains records | FAIB Shapefile
from 1945 - 2011, and from FTEN, LANDSAT,
RESULTS and VRI
CWs Community Watersheds FAIB Shapefile
fl Woodlot Data FAIB Shapefile
goal2 Parks Data Shapefile
hmhwshedrisk Watershed Risk FAIB Shapefile
lu Landscape Units and BEOs FAIB Shapefile
lup Cariboo Chilcotin Landuse Plan (CCLUP) FAIB Shapefile
grassland extracted from | Shapefile
Grassland CCLUP
lkshr_mgmt extracted from | Shapefile

Lakeshore Management Zones (200m)

CCLUP

Data Package — 100 MileHouse TSA
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File Name Description/Notes Source Source Data
Format
scenic_areas . extracted from | Shapefile
Scenic Areas, VQO CCLUP
scenic_corr Scenic Corridors extracted from | Shapefile
CCLUP
trail_areas . . extracted from | Shapefile
Recreational Trails Buffers CCLUP
mpb100 Mountain Pine Beetle kill, cycle time, wildfire MFLNRO GRID,
data from 2002 to 2010; processed and clipped Geodatabase
to TSA boundary by FESL
ogma Old Growth Management Areas: Shapefile FAIB Shapefile
provided contains the combined records for
permanent, rotational and transitional OGMAS
operability Operability (based on slope class) FAIB GRID
own Ownership FAIB Shapefile
pem_hm Predictive Ecosystem Modelling, BEC FAIB EOO
roads_10m Digital Road Atlas (buffered, total buffer width | LRDW Shapefile
10m)
sibec Province-wide Raster SIBEC site indices by MFLNRO GRID,
species Geodatabase
snowpack Snowpack (tied to Ungulate Winter Range) FAIB Shapefile
stst_5-003 Habitat Type (tied to Ungulate Winter Range FAIB Shapefile
uwr Ungulate Winter Range FAIB Shapefile
vri Vegetation Resource Inventory FAIB Shapefile
wha Wildlife Habitat Areas FAIB Shapefile

3.2.1 Forest Inventory

The current forest inventory in the 100 Mile House TSA is mostly a vegetation resource inventory (VRI)
converted from the old forest cover antory (FC1). Only 17% of the VRI is new phase 1 VRI. The
inventory was projected to January 1, 2011 by LRDW and projected further (Jan 1 2013) by FESL to
reflect the starting date of the analysis.

Depletions were updated from the RESULTS data basethétlatest update date of March 31, 2012. All
the recent fires were incorporated in the data.

3.2.2 MPB

The latest MPB outbreak projection (BCMPBVwas used to model the MPB.

3.2.3 Site Index

Predictive ecosystem mapping covers18 Mile Housel'SA. SIBEC basedite indices were used for

modelling managed stand$he site indices were provided by the Forest Analysis and Inventory Branch
through the provincial site index layer

Data Package — 100 MileHouse TSA Page 8
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4 Base Case Scenario

4.1 Key Assumptions

The following key assumptions are employed in émalysis:

1 Silviculture opportunity evaluation is not limited by factors such as the availability of funding,
funding source, or the ability to deliver a program. However, the final preferred strategy will be
plausible.

iNor mal 6 mar k e t vaitiroterndsioftdenmamdsandvpricés Ifor timbee and fibre.

Mountain pine beetle populations have moved from epidemic to endemic levels, and no
additional large scale mortality will occur.

4.2 Land Base Assumptions

We have attempted to duplicatk the relevantand base assumption§the on-going100 Mile House
Timber Supply Area Timber Supply Review. However, differences exist datstplatform differences;
the data fotheon-going TSR for theel00 Mile Housel' SA waspreparedn a raster environment, while
our analysis is based on a vector dataset.

Landbase assumptions define the crown forested land base (CFLB) and timber harvesting land base
(THLB). The THLB is designated to support timber harvesting while the CFLB is identified as the
broader land base theontributes toward meeting ndimber objectives such as biodiversity.

A netdown is the process in which areas are removed from the totdldaadn order to determine the
CFLB and the THLB. The removal process is attrihdsed (netdown factors),&an area can
theoretically be removed from the CFLB or THLB for more than one reason as a result of overlapping
resource issuesn practise, however, once an area has been removed, it cannot be dagaictiedther
along in the process.

A netdown is ensitive to the order in which the netdown factors are ap@iédferent netdown order
will return different net areas removed for the various netdown fattovgeverthefinal CFLB and
THLB areas will be the sam®e have duplicated the netdown ordétheon-going 100Mile House
TSA TSRwhenpossibleto make netdown comparisons meaningful.

The 100 Mile Housd& SA land base classification is as follows:

Excluded Land Base (EXLB):this category includes neerown owned or managed lands, as well as
nonforested areas and roads. The total laask less the EXLB returns the CFLB.

Crown: in accordance with the netdown for the 2011 100 Mile Ho%& TSR, we have listethe
crowrtowned and managed portion of the total labdseas a separate entity. Thigtegory does include
nonforest and roads.

Crown Forested Land Base (CFLB):this category represents the total forested areas under crown
management.

Non-Harvestable Land Base (NHLB):this category represents the portion of the CFLB where,

following currert forest practises, harvesting wilbt or cannot occur. The NHLB includes areas that are
currently not harvestable due to economic considerations, meaning that the possibility exists that at least
some of NHLB might become harvestable under different@oanconditions.
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Timber Harvesting Land Base (THLB): this category represents the productive forested land where
harvesting is possibleased on current legislation and current forest practices.

The results of the netdown are showiT able4; thesereductions aréescribed belowTable5, Table 6,
Table7, Table8 andTable9) in further detailareadisted are gross areasd not additive tdable4).

Table4: 100 Mile House Netdown Summary

Description Gross Area (ha) Net Area removed (ha)

Total Area 1,237,629 1,237,629
Non-Crown Land 161,159 161,159
Woodlots and K2W 47,880 5,026
Clinton Community Forest Agreement 65,444 65,290
Canim Lake First Nations Replaceable Forest Licence 21,444 21,416
Crown-Owned Land 984,738
Non-Forest - Rock 30,427 26,297
Non-Forest - Water 58,458 54,711
Non-Forest - Vegetated 120,219 61,518
Existing Roads (semi-spatial) 19,123 11,963
Crown Forested Land Base (CFLB) 830,249
Non-THLB Crown Lands 54,387 43,584
Non Commercial 1,563 530
OGMA (Permanent and Rotational) 109,749 80,075
Parks (Goal 2 Protected Areas) 5,714 2,340
Slope (inoperable > 70%) 11,251 2,668
Slope (cable >50% and <70%) 27,014 3,849
Low Productivity Site 14,399 5,375
Wildlife Habitat Areas 19,655 10,012
Class A Lake Buffers 6,062 999
Riparian Reserve and Management Zones 24,753 15,372
Recreation Trails 6,797 3,342
Timber Harvesting Land Base (THLB) 662,103
WTP reduction (for modelling only) 138,679 138,679
Timber Harvesting Land Base (THLB) for model 523,524

42.1 Non-Crown Land

Several categories of namown land were excluded from the CFLB. Thesesiese excluded based on
their ownership codes and include privately owned lands, federal and Indian reserves, woodés, lice
community forests and miscellaneous leases. These areas are shiabien
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Table5: Lands not managed by the BC Forest Service (based on ownership codes)

Ownership Class Ownership Code | Total Area (ha)
Private Land 40N 116,673
Federal Reserve 50N 902
Indian Reserve 52N 5,312
Woodlot Licence 77B 19,826
Community Forest 79B 18,305
Miscellaneous Leases 99N 142
Total 161,160

4.2.2 Additional Woodlots and other Non-Crown Owned or Crown Managed Lands

An additional dataset containing woodlot licences was provided. This diazseied additional

woodlots (Schedule A and Schedule B) not yet incorporated into the most recent ownership coverage, as
well as a Schedule B area identifiedk@®d/V. Other areas removed as rciown owned ocrown

managed were the areas covered by the Clinton Community Forest Agreement, and the Canim Lake First
Nations Replaceable Forest Licence. The areas removed are shbatiteif.

Table 6: Additional Lands not owned or managed by the BC Forest Service

Additional Lands not owned or managed by the Crown Total Area (ha)
Woodlots (Schedule A) 2,975
Woodlots (Schedule B) 26,339
K2w 18,566
Clinton Community Forest Agreement 65,444
Canim Lake First Nations Replaceable Forest Licence 21,444
Total 134,768

4.2.3 Non-Forest

Three categories of NefRorest lands were identified based on the British Columbia Land Classification
System (BCLCS), which is part of the VegetatResource Inventory (VRI): rock, water and vegetated
but nontreed. To ensure that areas previolsiywestedvere not removed as vegetated #i@ed areas,
areas identified as having been harvested were considered forested. For this purpose, FAlBarovide
depletion coverage (cutblocks), which includes harvesting data up to May 05, 201Hofdshareas are
shown inTable7.

Table7: NonForest Lands (based on BCLCS and RESULTS)

Non-Forest Lands Total Area (ha)
Non-Forest Water 58,457
Non-Forest Rock (not vegetated) 30,427
Non-Forest Vegetated Non-Treed without harvesting history 120,219
Total 209,103
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Table8 shows the areas that BCLCS classifies as-Narest Vegetated di+Treed, but have been
considered forested and are contributing to the CFLB.

Table8: Areas classified by BCLCS as-Norest Vegetated NofTreed but with a history of harvesting

Source of Harvesting Data (Areas in ha)
Decade Total Area (ha)
FTEN LANDSAT RESULTS VRI

Unknown 0 0 2 4,057 4,059
1950-1959 0 0 0 707 707
1960-1969 0 0 240 3,319 3,559
1970-1979 0 0 16,170 1,724 17,894
1980-1989 0 0 39,646 2,412 42,058
1990-1999 7 0 44,270 1,417 45,694
2000-2009 197 151 37,777 829 38,954
2010-2011 7 3 314 0 323
All 210 154 138,419 14,466 153,249

4.2.4 Existing Roads

A digital road buffer dataset in raster formaasprovided by FAIB; however, as we compiled our
analysis dataset as a vector dataset, the #lagsed road buffer dapmovedunworkable and a vector
based road buffer dataseas builtfrom the original Digital Road Atlas (DRA) files. A constant road
buffer with of 10m (total width, 5m to each side of the road centreline) was applied.

The road buffer data was addedtethsi | t ant d&pag éthe pdrcgrdage of the resultant

polygon that is road was calculated. This methodology conserves the exact total road area without adding
additional and usually small polygons to the resultant dataset. This peragtimedvas applied in the

netdown and the road area removed from the CHlaBle9 shows properties of the various road classes

(by surface type, buffer width applied, total length and total area).

Table9: Road Classes, Lengths and Areas

Road Classes (by Road Surface) | Buffer Width (m) | Total Length (km) | Total Area (ha)*
Loose 10 4,059 4,059
Overgrown 10 457 457
Paved 10 704 704
Rough 10 14,003 14,003
Total 10 19,223 19,223

* The total area as mathenuatly calculated; the actual total GIS area is 19,123ha due to overlap between the various classes at
intersections.

4.2.5 Non-THLB Crown Lands
While all provincially owned lands are considered to contribute tetindver objectives, only forests on

land clasdied as 62C or 69C contribute to the THLB. Hence, all other provincially owned lands were
removed from the THLBTable10 shows the provincially owned lands not contributing to the THLB.
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Table10: Provincal Lands not contributing to the THLB

Ownership Class Ownership Code | Total Area (ha)
Crown Ecological Reserve 60N 239
Crown UREP (Use, Recreation and Enjoyment of the Public) Reserves 61C 404
Crown UREP (Use, Recreation and Enjoyment of the Public) Reserves 61N 1,703
Crown Provincial Park Class A 63N 48,040
Crown Miscellaneous Reserves 69N 4,001
Total 54,387

4.2.6 Non-Commercial Forests

Cottonwood, juniper and whitebark pine leading stands have been identified-eenmmercial species in
the 100 MileHouse TSAWhile contributing to the CFLB, theyereremoved from the THLBTablel11
shows the areas of n@mommercial leading stands.

Table11l: NonnCommercial Forest

Species Group Leading Species Total Area (ha)
NonComm AC or ACT 694
NonComm JR 457
NonComm PA 411
Total 1,563

4.2.7 0OIld Growth Management Areas

OGMAs contribute to biodiversity objectives and will be managed as per the CCLUP.

Conditional harvesting is allowed in OGMAs described in the CCIP and Section 7 of the 100 Mile
House SRMPSalvage of the dead trees in pine and migetk stands is allowed by approval from the
Regional Biodiversity Conservation Committee amatime draw dowrallowing seraktage levels
temporarily below desire@CLUP targetsThe Strategy for Management of Mature Seral Forest and
Salvage of Mountain Pine Beetle Killed Timimprovided in the Biodiversity Conservation Strategy
Update Note #8The strategycknowledgeshatin some casedPB mortality may resulin deficits of
mature and old seral stageThe update specifibarvestand establishemature and old recruitment
strategiess well Rotational and permanent OGMAvill only be excludedrom the THLBby 90%to
reflectthe onetime draw down

Transitonal OGMAs will remainuntil replaced by older forest in a EBEC unit or until the year 2030 at
which time they will be available for harvest.the analysis, transitional OGMAvereincluded in the
timber harvesting land base. The area of transitio@W@s andanyadditional arearequired to meet
seral stagebjectives will bemodelled byresening mature and ol@reas in théimber supply model.
Tablel2lists OGMA area in the 100 Mile House TSA.
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Table12: Old Growth Management Areas

Type of OGMA | % Removed from the THLB | Total Area (ha)
Permanent 90% 106,504
Rotational 90% 3,245
Total 155,596

4.2.8 Goal 2 Protected Areas

Goal 2 Protected Areas identifgndidate areas proposed éstablishment as p#re Protected Area
Strategy of British Columbiél993,http://www.env.gov.bc.ca/bcparks/aboutBCParks/prk _desig:html
theseareasare intended to protespecial features within the region. 29 areas ranging in size fromme0.1

to 2,241.2ha have been identified and have been removed from the THLB. The total area removed is
5,714ha.

4.2.9 Inoperable Areas

Inoperable areas are based on slope class as calculatés. ;N8B provided a rastdvased dataset,

which was converted to vector. Slopes steeper than 70% are deemed inoperatdee eerdoved from

the THLB, whilemany standsn slopes between 50% and 70% can be accessed and harvested with cable
based system#éccordingly only 50% of the area in this slope class emoved from the THLBTable

13lists the operability classes and areas.

Tablel3: Inoperable Areas

Slope/Operability Class Description Reduction (%) Harvest System Total Area (ha)
0 - Operable Slope <= 50% 0 Ground Skidding 1,199,364
1 - Partially Operable Slope > 50% and <= 70% 50 Cable Yarding 27,014
2 - Not Operable Slope > 70% 100 None 11,251
Total 1,237,629

4.2.10 Low Timber Growing Potential

Stands growing on sites with low productiviteereremoved from the THLB. These sites were identified
basedn the Python script obtained from Gordon Nienabet on the lookup table in the 2011 100 Mile
House TSA TSR data packageable 7: Description afites with low timber growing potentjalThe

script identified low productivity sites based on site indéhe site index used as the -ofit was the
higherof either the VREite indexor SIBEC Table14lists the areas removed due to low site
productivity.

Table14: Low Site Productivity Stands

Leading Species MaxSi Reduction (%) | Total Area (ha)
PY all 50 5,576
PL, PLI <7 100 97
AT, E, EP <8 100 28
B, BA, BL, CW, H, HW, FD, FDI, S, SB, SE, SW, SX <9 100 8,698
Total 14,399
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4.2.11 Wildlife Habitat Areas

Generablwildlife measures (GWM) as established under the Government Actions Regulations (GAR)
guide harvest practices in Wildlife Habitat Areas (WHA). Several approved wildlife habitaf(\Areidg
existwithin the 100 Mile TSAboundariesfive of these aref special concern and are excluded from the
THLB. Table15lists the WHASs that are excluded from the THLB

Tablel5: Wildlife Habitat Areasg Excluded Areas

WHA Identifier | Reduction (%) Species/Habitat under Consideration Total Area (ha)
5-073 100 Data sensitive (not available to the public) 79
5-115 100 Mountain Caribou 1,771
5-117 100 Mountain Caribou 17,644
5-875 100 Badger 65
5-895 100 Great Basin Spadefoot 96
Total 19,655

4212 Cl ass NnAO0O Lake Buffers

Thenetdown for appropriate riparian reserves from previous timber supply reviews was used for this
aralysis as well. Thisietdown included 7,442 hecta@dakeshore budérs based on a 2@0etre

management zone with 508dowance for harvesting’ he CCLUP datasets provided by FAIB included a
lakeshore management datas€his dataset wadentified in the Python netdown scrigiceived and
employed for the netdowbueb dat a processing the gross area of
analysis dataset 8047 hectares, 19% less than repomedSR 2.

4.2.13 Riparian Reserve and Management Areas
Riparian Reserve and Riparian Management Zamgsaccounted for as nespatal reductions applied
to each resultant polygon. As per TSR 2, the reduction for riparian reserve areas was 1.3% and the

reduction for riparian management areas was 0.7%, for a total of 2.0%, which amounts to 24,752.6ha, as
shown inTablel6.

Tablel6: Riparian Reserve and Management Zones

Riparian Reserve Areas Riparian Management Areas Total Area
% ha % ha ha
1.3 16,089 0.7 8,663 24,753

4.2.14 Recreation Trail Buffers

Important recreational trails were edislhed as part of the CCLUP Recreation Corridor Management
Strategy. The werebuffered by 100n. 50% of the recreation trail buffer area is excluded from the
THLB, as listed inTablel7.
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Tablel17: Recreaion Trail Management Zones

Feature Buffer (m) Reduction (%) Total Area (ha)

Recreation Trails (CCLUP) 100 50 13,594

4.3

Management Assumptions

Management assumptions define how-tiotber values are reflected or addressed in the model and how
forest manageent occurs.

4.3.1 Age 2012 Calculation Assumptions

The VRI dataset was provided by FAIB in shape file format, and only contained key attributes. The last
reference year listed was 2010. After working with the VRI dataset for some time, it became obvious that
the ags providedin the VRI data were ofteimcorrect as it wasot possible to match area summaries

repors with the orgoing TSR Information from the=AIB regarding their procedure to update ages in

the inventory file directed us to do the same. Tdeswereupdated as follows based on the BCLCS
classification ané cutblock layer containg depletions from 1945 to 2011:

T

4.3.2

If BCLCS indicated that the polygon was not vegetated or not forested, the updated age was set to
0

If BCLCS indicated that the polgg was forested but that there was no history of previous
logging, then the updated age was calculated as [age + 1] (to project from 2011 to 2012)

If BCLCS indicated that the polygon was forested and there was a history of previous logging,
then the updatbage was calculated as [2011Rarvest year] + 1

Likewise, if the cutblock layer indicated that an area had been previously loggeifl BGICS
indicated that the area was nfmmested, the age was calculated as [20harvest year] + 1

Updates for wilfires are based on the wildfire data that was supplied together with the Mountain
Pine Beetle cycle time datempb10(, which contained wildfire data for 2002 to 2010. The
expected age for burned stands was calculated as [20&2yeari 10], with thei 10 accounting

for regeneration delay.

Areas harvested only recently were identifiedResults These were ngiart of the cuthick
dataset An assumptiorwas made thattands that were tagged as N8RResultsbut were older
than 80in the inventoryhad been logged recentlonsequently, the agéor these areasere set
to 0 andthey wereconsidereaturrentNSR.

The results of the age update algorithm used were compared to the updated ages as provided by
FAIB. For about 80% of the TSA (in terms offedt total area or THLB area) thdjustedages

were identical; this figure increased to about 90% if ages within 5 years of each other were
consideredhe same

Not Satisfactorily Restocked Areas (NSR)

The 202 100 Mile House TSA TSKata packagbsted atotal of 52,32&a of NSR most of it current

(50,596 ha). Due to differences in GIS methodology and data processing the NSR numbers differ slightly
as shown immable18. According to the districthie backlog NSR (pr&987) isbeing surveyed and the
expectation is tha&i0% ofit is free growingwhile the reswill be treated and declardcte growingby

2015.
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Table18: Not satisfactorily restocked (NSR) areas

THLB Area (ha) as per:

Description Jan 2012 Data Package This Data Package
Backlog NSR (pre-
1987) 1,132 582
Current NSR 50,596 50,082

4.3.3 Base Case Management Assumptions

The assumptions used in the base case model are liftallal9, and described in further detail below

Table19: Management AssumptiongBase Case

Criteria Assumption
B Max 33% <3 m height within the THLB applied by Landscape Unit. Apply only in non-
scenic areas where visual quality objectives are not designated.
Visuals P-0.5%; R-2.5%; PR-7.7%, M-20% with green-up height of 3 m.
Caribou and mule deer managed with a variety of harvest systems: clearcut with
Ungulates reserves, group and single tree harvesting. All modelling in this analysis used clearcut

with reserves approach.

Seral Stage Targets

OGMAs with some salvage allowed = 90% netdown. Targets for mature and old by LU
and BEC variant.

Initial Harvest Rate

The initial harvest rate was set at the current AAC for the100 Mile TSA (2.0 million
m>/yr)

Harvest Rule

Relative oldest first, queue by age/minimum harvest age..

Utilization

Pine 12.5, all other species 17.5

Harvest Flow Objectives

Needs to be discussed with stakeholders at the next workshop. Likely objectives to
minimize depth and duration of mid term timber supply shortage, sustainable long-
term harvest.

Volume Exclusions

Only 50% of Ponderosa pine volume was accounted for.

Harvest Priority

Priority on MPB-attacked stands and spruce leading stands to avoid spruce bark
beetle damage

Minimum Harvest Criteria

60 m’ per ha for pine and 100 m’ per ha for other species. Also minimum harvest age
60 years for pine and 80 years for other species.

Harvest Quality
Objectives

Needs to be discussed at the next workshop. At minimum analysis will provide
estimates of future piece sizes.

Silviculture Systems

Clearcut with reserves, group selection, single tree selection

4.3.3.1 Greenup

As a surrogate for cutblock adjacency, a grepnarget was applied to the THLB. No more than 33% of
the THLB can be less than 3 m inidite at any time. This limit is applied by landscape unit in all areas

that are not within visual polygons.

4.3.3.2 Visuals

CCLUPdirects forest management in scenic aredse gercent disturbance mpint for each VQO
from Table 3 offiProcedures for Factoringidtial Resources into Timber Supply Analgsid 998,
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http://www.for.gov.bc.ca/hfp/values/visual/Publications/timber_supply/TSR1Dipdfsed in the timber

supply model as described irable20.

Table20: Visual classes and maximum allowable disturbance

Visual Class “A/:T:‘::::: Modeled Maximum | Green-up Height Total CFLB Area
Disturbance Disturbance (m) (ha)
Preservation (P) 0to 1% 0.5% 3 33
Retention (R) 1.1to 5% 2.5% 3 19,340
Partial Retention (PR) 5.1t0 15 % 7.7% 3 49,041
Modification (M) 15.1 to 25% 20% 3 32,224

4.3.3.3 Seral Stage Targets

This analysis will apply seral stage distribution requiremeszea the CCLUP Biodiversity

Conservation Strategit996)and update The targets are set for each landscape unit and BEC zone and
applied to the CFLB, i.e. both the NHLB and THLB contribute towards mature and old biodiversity
objectives.The timber suppl model applies natural disturbance in the NHLB as desctibddr section

4.5,

Table21 presents the targets for mature and old seral stage in the analysis.

Table21: Targetsfor mature and old seral stages

Target Mature and Old Seral Stage (%)
NDT BEC Zone M;;:re Low Biodiversity Inferr.nedlza\te High Biodiversity
Emphasis LR Emphasis
Emphasis
1 ESSF 121 19 36 54
1 ICH 101 17 21 32
2 ESSF 121 14 28 42
2 ICH 101 15 31 46
2 SBS 101 15 31 46
3 ESSF 121 14 23 34
3 MS 101 14 26 39
3 SBPS 101 8 17 25
3 SBS 101 11 23 34
3 ICH 101 14 23 34
4 IDF Fd 101 22 43 33
4 IDF PI 101 11 23 34

4.3.3.4 Stand LeveBiodiversity

This analysis used the same appraasithe orgoing TSR to model stand level biodiversity. Rather than
applying the CCLUP limits for wildlife tree retention that are set by landscape unit, BEC variant and
species group, the THLB was aspatially reduced to axtdoustand level retention.

Current practice within the TSA is dispersed retentagether withdefined WTRA(patchesjor afull
rotation. This analysis used even percerdrea reduction to account ffTRA in nonsalvage areas
and a total of 20% retention in pine salvage ar&®20% was maintained for 60 years otten
reverted to 7% An additional 1%12% reduction for dispersed retention was also incladeuer the
CCLUP. The percent used was based on landscape unit ancd8&€3cribed in theCLUP.Note that
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both the 7%and the 20%WTRA and the dispersegtention were in addition to other reductions. The

stand level retention levels are showT able22.

Table22: Stand level retention

Category SN L(.evel Duration
Retention
Pine salvage 20% 60 years
All other harvest 7% Planning horizon
Dispersed 1% to 12% Planning horizon
retention

4.3.3.5 Ungulate Winter Range

Several ngulatewinterranges (UWR) exist within the TSA. These are summarized Table23. The
management of the UWRs is designated to take place through a variety of harvest systems including
clearcut with reserves, group selection and single tree selection. In this analysis all UWRs were modelled
using the clearcut with reserves apgch combined with cover constraints to control the numbers of

entries and harvest areasll the Fd managed stand yield curves were reduced to account for retention
effects on future stands.

Table23: Ungulate winter ranges in thd00 Mile TSA

UWR Class Sub Class System Retention Re-entry
(Years)
UWR shallow moderate Low structure habitat Single Tree 65% 30
snowpack >40% Fd Moderate structure habitat Selection 75% 30
High structure habitat 85% 30
UWR transition and deep Low structure habitat Group 67% 40
snowpack > 40% Fd Moderate structure habitat Selection 75% 40
High structure habitat 80% 40
UWR transition and deep n/a Clearcut with All Fd
snowpack <= 40% Fd reserves retained
Caribou WHA n/a Group 33% volume 80
Selection removal

4 .3.3.6 Wildlife habitat restoration

There are areas in the 100 Mile House TSA wheretimaimer management objectives are a priority.
These ar@enchmark Grassland Aredmerican Badger WHAaNndGreat Basin Spadefoot WHAIN
these areas somerkiasting is allowed for habitat restoration purposes. In the timber supply riess,
areasvereremoved from the forested land bageer the first harvest.

4.3.3.7 Harvest Rule

The relative oldest harvest rule will be used in the simulation mode of theiandlyss harvest rule

gueues the stands for harvest based on the stands age relative to its minimum harvest age. In heuristics
there is no set harvest rule. Rather, the model attempts to harvest each stand at an age beneficial to the
over all solution bthe model.
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4.3.3.8 Utilization Levels

The utilization levels used in this analysis are showreinle24

Table24: Utilization levels used in the analysis

e Minimum Diameter at Maximum Stump Height Minimum Top Diameter
Breast Height Inside Bark
Pine 12.5cm 30cm 10 cm
Non-Pine 17.5cm 30cm 10 cm

4.3.3.9 Volume Exclusions

Fifty percent of thé>onderosa pine volumes were excluded from the timber supply in this analysis.
4.3.3.10 Harvest Priority

The current managnentin the TSA prioritizes thbarvestof pine stands with a pine component greater

than 70% and spruce stands with the White spruce/Engelmann spruce (Sw/Se) component greater than
70%. Prioritizing the harvest of spruce stands is intended to preeespribad of spruce beetle.

Table25: Harvest priority in the forest estate model

Priority Stand Type Management Objective
1 > 70% Pine MPB salvage
1 >70% Spruce Beetle salvage in moderate
to high risk infestation
2 50-70% Pine MPB salvage in mixed-pine
stands
3 All others Preserve growing stock

4.3.3.11 Minimum Harvest Criteria

Minimum harvest criteria are used to determine the age when stands become available for harvesting.
While harvesting maperiodicallytake placeat the nmimum ageor volume per h&o meethe harvest
target,most stands will not be harvested until past the minimum dgge$omanagement objectives for
other resource values.

For this analysis, the minimum harvesiteriaweresetas depicted iTable26. Using both age and

volume as criteria provides a realistic analysis assumption for salvaging poorer MPB infested stands that
tend to be older but may have low volumes perlising the age in conjunction with the volume

criterion ensures that managed stands will be harvested at reasonable volumes in the future.

Table26: Minimum harvest criteria

Analysis Unit Minimum Minimum
Harvest Volume Harvest Age
All Pine 65 60
Non-pine 100 80
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4.3.3.12 Harvest Profile
No specific harvest profile will be targeted or limited in the base case.
4.3.4 Silvicultural Systems

Clearcut with reserves the predominansilvicultural systemin all nonDouglasfir leading stands the
100 Mile House TSA In Douglas fir leading stands vable retention is used with the average retention
level of 25%. The variable retention in Douglas fir stands was modeled as a 25% area reduction.

Clear cut with reserves andlsction systems both single tree and grou@re used in UWR (mule deer)
andWHA (Caribou). In UWR Douglasfir-leading standmay be harvested using different silvicuétur
systems depending on theowpack zone and stand structure habitat .clikeNorthern CariboWHAs
may be harvested usiaglearcut with reserves approach.

The modelling approach to different silviculiisystems is discussed under secddh3.5
4.3.5 Related Strategies

This silviculture strategy will consider other related strategies and if feasible incorporate components of
themin modelling and strategy development.

4.3.5.1 Wildfire Management

This section describes the criteria and considerations used to incorporate elements from other related
strategies into the model.

Wildfire Management Strategy

Wildfire management strategies aimdncourage healthier ecosystems, reduce the risk of loss to
communities, address climate change and enable a morefigasive fire response.

Wildfire Management Branch is currently updating the Provincial Strategic Threat Analysis (PSTA)
https://ground.hpr.for.gov.bc.ca/provincialstrategicthreatanalysis.Asrpart of this process, burn
probability modeling (using a process called Burn P3) is being completec fimténior TSAS over the
next few years. If Burn P3 results for the 100 Mile House TSA are available in time, they will be
incorporated into the development of integrated silviculture strategies and used to prioritize areas for
treatment.

Fuel Managementtategy

Under the Strategic Wildfire Prevention Initiative, the Cariboo Regional District completed a Community
Wildfire Protection Plan (CWPP) in 2006 which included the 100 Mile House TSA. Subsequently, the
District of 100 Mile House developed a CWRPP2007 and has implemented treatments and strategies to
mitigate forest fuels in the interface areas. Other communities in the 100 Mile House TSA have or are
exploring devel opment of | ocalized CWPPOS.

While it is not feasible to include detailed plansandr at egi es from t he CWPPG6s
analysis supporting this silviculture strategy, fire planning and management and fuel management around
communities will be integrated into the development of this strategy.
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4.3.5.2 Forest Health Strategy

Forest hedh strategies aim to recommend actions to address forest health Tssle7 summarizes

the priority forest health agents from thel2@ariboo Regior-orest Health Strategy
(http://www.for.gov.bc.ca/ftp/DCClexternal/!publish/Forest%20Health/Forest%20Health%20Strategy/Ca
riboo%20Forest%20Health%20Strategy%20Final)pdf

Table 27: Priority forest health factors for the Cariboo by ranking

High Mod-High Moderate Low-moderate
Western spruce Spruce Beetle Western Balsam 2 year cycle
budworm Bark beetle budworm
Gypsy Moth Douglas-fir beetle Laminated root Hemlock Looper

disease

Fire

Armillaria root
disease

Spruce Weeuvil

Tomentosus root
disease

Lodgepole pine
dwarf mistletoe

Western gall rust

Elytroderma needle

cast

Commandra blister
rust

Mammal damag

Snow press

The current district stragly for the priority forest health agents will follow the specific strategies and

tactics outlined in the Forest Practices Code Guidebooks, Provincial Bark Beetle Strategy, Regional Bark
Beetle Plans, and focus on areas identified byL@eMile House ReasirceDistrict Detailed Aerial

Survey Maps.

One of the key forest health strategies is to protect stands contributing to ttermitmber supply.

Based on feedback from forest district staff and stakeholders, there is a need for a risk raimg and
integrated plan for dealing with an ongoing spruce bark beetle outbreak and to quantifying the impacts of
serious forest health damage in young pine leading stands.

4.3.5.3 Enhanced Retention Strategy

In 2007 thel00 Mile House Resourd#istrict Enhanced Retentionr&tegy Committee released an

Enhanced Retention Strategy for the district. The intent of the strategy isto etifeeddei ef For est er
current direction based on the analysis of each watershed in the district. The strategy does not specify
retention ompatch size distribution targets; rather it relies on professional judgmiemplementation

Review and monitoring of the strategy is not form@atcasionameetings are held to review
accomplished retention levels.

It is assumed that the enhanced rétenstrategy is incorporated in stand and landscape level retention as
described irsectionst.2.7and4.3.3.4
4.3.5.4 Climate Change

There is no climate change strategy for the 100 Mile TSA yet. WHideahalysis will not incorporate
climate change into modelling directly, climate change will be considered when designing and
recommending future silviculture treatments.
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4.4  Growth and Yield Assumptions

Growth and yield assumptions define the net volumdsatigarealized when natural and managed stands
are harvested. They also describe various tree and stand attributes over time (i.e., height, diameter,
presence of dead trees, etc.).

4.4.1 Analysis Units

Forest stands in the 100 Mile TSA older than 50 years $5dywere assigned to natural analysis units,
stands younger than 51 years of age but older than 10 yegs8yikli.e. disturbed or harvested before
1963 were assigned to existing managed analysis units and stands younger than 11lyBas3 ({@ere
assigned to future managed analysis ufitdhle28list the areas of the 100 Mile House TSA by Analysis
Unit Group.

Table28: Stratification of the 100 Mile House THLB into Analysis Unitsu@

Analysis Unit Group Age THLB (ha) THLB (%)
Future Managed 0-10 95,736 14
Existing Managed 11-50 185,567 28
Existing Natural >50 380,800 58

662,103 100

Yield curves and correspondingadysis units were provided by FAIB in two formats: as &lpotable
that allowed linkng existing naturastandsnon-spatially (on VRI Feature_ID), and as spatial files in
raster format for existing and future managed stands.

FAIB had assigned uniqueidentifier to each natural stand, resulting in over 40,080ral stand, and
growth and yield curvesThe number ofield curveswvas reduced in this analysis by groupivegural
standswith similar attributesnto analysis units

This process ofroupingwas different for the THLB and the NHLB-or stands in th&HLB, natural
standswvere groupedbased on leading species (species groups), site index class and VDYP volume at age
140. In some cases, this information was missing from the VRIdatadvageneratedor themissing
recordsas follows:

A Species basedn queries that returned the most common species by BEC yariant

A Site Indexi based on areaeighted average site indices by species group where site index was
available

A VDYP Volume at age 140 the volume was derived using regression analysis fronmsiéi
volume where this information existed

Table29 lists the naturastandanalysis units and associated site index and volume ranges.
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Table29: Natural Analysis Units in the 100 Mildouse TSA

. . . . . Site Index Volume Range
Analysis Unit Species Group Leading Species Range (m) (m3/ha) J THLB Area (ha)
bal-1 Balsam B, BA, BL, CW, H, HW <10 <110 1,065.6
bal-2 Balsam B, BA, BL, CW, H, HW <10 110-170 2,241.4
bal-3 Balsam B, BA, BL, CW, H, HW <10 >170 1,020.7
ba2-1 Balsam B, BA, BL, CW, H, HW 10-14.9 <150 224.0
ba2-2 Balsam B, BA, BL, CW, H, HW 10-14.9 150-210 205.7
ba2-3 Balsam B, BA, BL, CW, H, HW 10-14.9 210-270 518.4
ba2-4 Balsam B, BA, BL, CW, H, HW 10-14.9 270-330 616.8
ba2-5 Balsam B, BA, BL, CW, H, HW 10-14.9 >330 226.0
ba3-1 Balsam B, BA, BL, CW, H, HW 15-19.9 <350 287.9
ba3-2 Balsam B, BA, BL, CW, H, HW 15-19.9 350-410 1,421.3
ba3-3 Balsam B, BA, BL, CW, H, HW 15-19.9 >410 342.0
bad-1 Balsam B, BA, BL, CW, H, HW >=20 all 26.1
del-1 Deciduous AT, E, EP <10 <30 441.9
del-2 Deciduous AT, E, EP <10 >30 111.2
de2-1 Deciduous AT, E, EP 10-14.9 <70 391.7
de2-2 Deciduous AT, E, EP 10-14.9 70-130 4,936.4
de2-3 Deciduous AT, E, EP 10-14.9 130-210 6,670.9
de2-4 Deciduous AT, E, EP 10-14.9 >210 515.0
de3-1 Deciduous AT, E, EP 15-19.9 <110 31.6
de3-2 Deciduous AT, E, EP 15-19.9 110-190 353.2
de3-3 Deciduous AT, E, EP 15-19.9 190-250 1,402.7
de3-4 Deciduous AT, E, EP 15-19.9 250-290 2,110.7
de3-5 Deciduous AT, E, EP 15-19.9 290-350 1,098.5
de3-6 Deciduous AT, E, EP 15-19.9 >350 42.7
de4d-1 Deciduous AT, E, EP >20 <230 264.6
de4-2 Deciduous AT, E, EP >20 230-290 2,017.5
de4d-3 Deciduous AT, E, EP >20 290-330 2,358.5
de4-4 Deciduous AT, E, EP >20 330-430 1,157.2
de4-5 Deciduous AT, E, EP >20 >430 843.9
dfl-1 Douglas Fir FD, FDI <10 <10 775.3
df1-2 Douglas Fir FD, FDI <10 10-50 3,199.1
df1-3 Douglas Fir FD, FDI <10 50-130 3,509.1
df1-4 Douglas Fir FD, FDI <10 >130 202.0
df2-1 Douglas Fir FD, FDI 10-14.9 <30 1,064.8
df2-2 Douglas Fir FD, FDI 10-14.9 30-90 13,910.8
df2-3 Douglas Fir FD, FDI 10-14.9 90-170 32,527.0
df2-4 Douglas Fir FD, FDI 10-14.9 170-230 14,258.8
df2-5 Douglas Fir FD, FDI 10-14.9 230-330 6,200.1
df2-6 Douglas Fir FD, FDI 10-14.9 >330 286.3
df3-1 Douglas Fir FD, FDI 15-19.9 <130 857.3
df3-2 Douglas Fir FD, FDI 15-19.9 130-190 1,089.8
df3-3 Douglas Fir FD, FDI 15-19.9 190-270 6,129.0
df3-4 Douglas Fir FD, FDI 15-19.9 270-330 9,690.9
df3-5 Douglas Fir FD, FDI 15-19.9 330-410 5,635.2
df3-6 Douglas Fir FD, FDI 15-19.9 410-490 2,782.2
df3-7 Douglas Fir FD, FDI 15-19.9 >490 1,099.4
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. . . . . Site Index Volume Range
Analysis Unit Species Group Leading Species Range (m) (m3/ha) J THLB Area (ha)
dfa-1 Douglas Fir FD, FDI >=20 <430 133.7
dfa-2 Douglas Fir FD, FDI >=20 430-470 413.3
dfa-3 Douglas Fir FD, FDI >=20 470-530 1,046.5
df4-4 Douglas Fir FD, FDI >=20 530-570 387.0
df4-5 Douglas Fir FD, FDI >=20 570-650 1,218.8
df4-6 Douglas Fir FD, FDI >=20 >650 744.1
pil-1 Pine PL, PLI, PY <10 <30 2,015.7
pil-2 Pine PL, PLI, PY <10 30-90 9,707.4
pil-3 Pine PL, PLI, PY <10 >90 1,830.6
pi2-1 Pine PL, PLI, PY 10-14.9 <50 642.8
pi2-2 Pine PL, PLI, PY 10-14.9 50-90 2,396.4
pi2-3 Pine PL, PLI, PY 10-14.9 90-150 25,253.5
pi2-4 Pine PL, PLI, PY 10-14.9 150-210 33,965.4
pi2-5 Pine PL, PLI, PY 10-14.9 210-310 32,262.0
pi2-6 Pine PL, PLI, PY 10-14.9 >310 713.0
pi3-1 Pine PL, PLI, PY 15-19.9 <170 1,397.4
pi3-2 Pine PL, PLI, PY 15-19.9 170-250 15,690.9
pi3-3 Pine PL, PLI, PY 15-19.9 250-350 39,693.8
pi3-4 Pine PL, PLI, PY 15-19.9 350-430 18,222.0
pi3-5 Pine PL, PLI, PY 15-19.9 >430 1,873.8
pi4-1 Pine PL, PLI, PY >=20 <250 36.3
pi4-2 Pine PL, PLI, PY >=20 250-310 757.9
pi4-3 Pine PL, PLI, PY >=20 310-370 2,276.8
pid-4 Pine PL, PLI, PY >=20 370-430 3,442.9
pi4-5 Pine PL, PLI, PY >=20 430-490 5,101.4
pi4-6 Pine PL, PLI, PY >=20 490-550 2,631.5
pid-7 Pine PL, PLI, PY >=20 >550 481.4
spl-1 Spruce S, SB, SE, SW, SX <10 <90 652.2
spl-2 Spruce S, SB, SE, SW, SX <10 90-170 1,018.0
spl-3 Spruce S, SB, SE, SW, SX <10 170-230 2,623.8
spl-4 Spruce S, SB, SE, SW, SX <10 >230 222.8
sp2-1 Spruce S, SB, SE, SW, SX 10-14.9 <130 822.4
sp2-2 Spruce S, SB, SE, SW, SX 10-14.9 130-230 2,883.1
sp2-3 Spruce S, SB, SE, SW, SX 10-14.9 230-290 4,345.9
sp2-4 Spruce S, SB, SE, SW, SX 10-14.9 290-330 2,582.1
sp2-5 Spruce S, SB, SE, SW, SX 10-14.9 330-410 1,429.7
sp2-6 Spruce S, SB, SE, SW, SX 10-14.9 >410 104.4
sp3-1 Spruce S, SB, SE, SW, SX 15-19.9 <250 369.9
sp3-2 Spruce S, SB, SE, SW, SX 15-19.9 250-350 4,140.3
sp3-3 Spruce S, SB, SE, SW, SX 15-19.9 350-450 8,184.9
sp3-4 Spruce S, SB, SE, SW, SX 15-19.9 450-530 3,573.8
sp3-5 Spruce S, SB, SE, SW, SX 15-19.9 >530 232.0
sp4-1 Spruce S, SB, SE, SW, SX >=20 <430 311.7
sp4-2 Spruce S, SB, SE, SW, SX >=20 430-450 1,428.0
sp4-3 Spruce S, SB, SE, SW, SX >=20 450-550 2,606.4
sp4-4 Spruce S, SB, SE, SW, SX >=20 >550 2,771.0
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Forthe MPBattacked stands, the analysis unit3 atle29 were further subdivided based on the age at

death and severity of motain pine beetle attack. Thisas dondor all stands, not only for stands in the

Pinebased analysis unit groupata from the BCMPB v9 analysis was used for this process. The

BCMPB model assumes that only pstandsolder than 6@rs aresusceptibleThe results of this
analysis are shown ifhable30. Thecol umn APi ne Dead or Aliveodo only re
thestand The A Al r e a ddgnotdsehatd@®4,000banof standspine trees area aswed dead

Table30: Mountain Pine Beetle Attack Results for the 100 Mile House TSA

Analysis Unit Group MPB Model Applies Pine Dead Or Alive THLB (ha) %
Existing Natural No (No Pine in Stand) n/a 67,384.9 17.70
Existing Natural No (Pine Present < 60yrs) n/a 24,418.6 6.41
Existing Natural Yes Not Attacked 13,592.0 3.57
Existing Natural Yes Dead in 1 Year 643.0 0.17
Existing Natural Yes Dead in 2 Years 12.7 0.00
Existing Natural Yes Dead in 3 Years 270.1 0.07
Existing Natural Yes Dead in 4 Years 1,169.1 0.31
Existing Natural Yes Dead in 5 Years 858.4 0.23
Existing Natural Yes Dead in 6 Years 1,361.2 0.36
Existing Natural Yes Dead in 7 Years 165.0 0.04
Existing Natural Yes Dead in 8 Years 342.1 0.09
Existing Natural Yes Dead in 9 Years 2,409.4 0.63
Existing Natural Yes Dead in 10 Years 1,442.6 0.38
Existing Natural Yes Dead in 11 Years 1,848.1 0.49
Existing Natural Yes Dead in 12 Years 298.5 0.08
Existing Natural Yes Dead in 13 Years 166.4 0.04
Existing Natural Yes Dead in 14 Years 739.2 0.19
Existing Natural Yes Already Dead 263,678.6 69.24

380,800.0 100.00

For attacked stands, the age at death (age at which at least 50% of pine is dead) was divigedrinto 5
increments, starting at age 60. The attack severitydeéined based on the maximum percent of the
stand that was dead. The five severity classes were defined as follows:

Class 1. >6<=25% dead
Class 2: >25=50% dead
Class 3: >56<=70% dead
Class 4: >76<=90% dead
Class 5: >90% dead

This process significalytincreased the number of natustdndanalysis unitsAn example analysis unit
name for a MPEattacked stand isp26_mpb_100_5, meaning the stand is spieeeling, with site index
class of 2 (1a14.9) and volumelass of 6 (volumat age 140 exceedidd0 m3/ha The MPB attack
age at death is 100, and the severity of attack is class 5.

=A =4 -8 -8 =9

After analysis units had been assigned and the corresponding curves generated, tteesereuspét
into two to allow tracking the live and dead components, respéctThis process is described in section
4.4.3

For the NHLB, all stands were classified into analysis units using the species and site index classes as
above (volume was not considered). M&Backed NHLB stands were furtheplit based on attack
severity. Stands with an attack severity of >50% dead (class 3, 4, 5) were grouped together, as were those
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with a severity <=50% dead (class 1, 2). Growing stock losses due to MPB were not tracked in the NHLB
yield curves.

4.4.2 Existing Managed and Future Managed Stands

Stands up to 50 years of age were considered managed stamelganalysis No distinction was made

between existing managed and future managed stetmels designing analysis unit¥he same analysis

units were usedchowever, some of the inputs into the growth and yield model were diffevaraged

stands between ages 11 and 50 were divided in to 4 age groups; each age group was modeled with its own
density and species distribution assumptions. These are detaktion4.6.2

The managed stands were classified into analysis units as follows:

Table31: Analysis units for managed stands

Analysis Unit Leading species Site index Range THLB Area (ha)
Decid poor Aspen, Birch <10 0
Decid medium Aspen, Birch 10 -14.9 1,093
Decid good Aspen, Birch 15-19.9 34,871
Decid very good Aspen, Birch >=20 4,310
Douglas-fir poor Douglas-fir (pine in FM) <10 251
Douglas-fir medium Douglas-fir (pine in FM) 10 - 14.9 1,203
Douglas-fir good Douglas-fir (pine in FM) 15-19.9 130,532
Douglas-fir very good Douglas-fir (pine in FM) >=20 27,355
Balsam poor Balsam <10 0
Balsam medium Balsam 10 -14.9 1,844
Balsam good Balsam 15-19.9 8,136
Balsam very good Balsam >=20 3,725
Pine poor Pine <10 29
Pine medium Pine 10 -14.9 385
Pine good Pine 15-19.9 292,896
Pine very good Pine >=20 98,424
Spruce poor Spruce <10 1
Spruce medium Spruce 10 -14.9 105
Spruce good Spruce 15-19.9 34,661
Spruce very good Spruce >=20 22,280

SIBEC site indices were used to model managed st@hdssite indices were provided by the Forest
Analysis and Inventory Branch through the provincial site index lalee. BEC default species was used
where kading species information was unavailable. If the SIBEC site index was missing, it was
calculated using TIPSY conversion equations from the SIBEC wdlaother species. If there was no
site indexvalue for any species, the VRI site index was useti/948 ha).

4.4.3 Modelling of MPB Impacted Stands 60 Years and Older

EachTHLB attackedstandgreater tha0 yearsld at the time of the MPB attack is modelled as shown

in Table32 The year of death is defined as the year when tmelledivekill reaches50%. If the

cumulative kill does not reach 50% by the end of the BCMPB projection (2026), the year of death is the
weighted average year of attack for the stand. The percent dead is the pine component of the stand
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multiplied by the maimum cumulative percent killed from the BCMPB v9 data. The percengtjuals
100%- percent dead.

Table32: MPB attack modelling in the THLB

Severity of Attack | Stand Component Timing Yield/Volume Projection

VDYP, shelf life of 16 years. Volume
remains at 100% for 2 years then drops to 0
in 14 years.

Adjusted at year of

Dead overstory death

Adjusted at year of

Total yield times percent live.
death Y P

Live overstory

TASS projections with high clumpiness
>50% dead factor

Potential site index less 2 metres

Adjust OAF1 to 25% and OAF2 to 15%

10 year advanced regeneration

Randomly assign density class for modeling
stand densities based on BEC variants from
Coates data

Advanced regen,
Regeneration positive regen
delay of 10 years.

VDYP, shelf life of 16 years. Volume

Adj f
IS ERTCRIO remains at 100% for 2 years then drops to 0

Dead overstory

h .
=TS in 14 years.
<=50% dead . Adjusted at year of . . .
? Live overstory ) ¥ Total yield times percent live.
death
. Assume no Stand will continue to grow on the live

Regeneration . .

regeneration overstory yield curve.

Each stand may have upttoee yieldcurvesassociated with it:

9 Vield curve for dead timber (percent dead * VDYP volume) that remains static for 2 years after
which the volume drops to 80 % and then to 0 m3/ha over the next 14 years. This volume is lost if
it is not harvested before the total volume per ha falls below the minimum harvest volume. The
volume is also lost 16 years from the year of death;

9 Post-attack live curve((total volume — percent dead)*VDYP volume);

9 Advancedregenerdion curve); this curve starts at age 10 from the time of death of the
overstory (positive regeneration delay of 10 years).

These three curves were added together to make the composite ceaehi&tand then the curves for
all stands within each analysis unit were averaged to make the final curves used in th&taodehvith
>50% dead had their ages fireseto after the
component. Stands <=508ead have no regeneration and keep the age of the live component.

Figure4 provides an example of how a padtack dead volume yield curve, pastack liveyield curve
and a regeneratingeld curve were derivettom an original VDYP yield curve then combined.
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Figure4: Example ofa MPB stand yield cur, pine-leading, 61% dead at agel 10, advanced regeeration

For the NHLB attacked by MPB, stands >50% dead were assigned to breakegr? after year of
death and regenerate on the same natural curve. Stands <=50% dead were not set to break up; rather they
were assumed to continue growing. Growing stock losses due to MPB were not tracked in the NHLB.

4.4.3.1 Shelf Life

The merchantability fdbeetlekilled wood remains an important uncertaiiriytimber supply analysesn
this analysis shelf life is defined #w time astand remaia economically viabldor sawlog harvesting.
The shelf life starts at the year of death (as defined abble)status quo shelf life assumpsam most
timber supply analyses to date have assumed 100% retention of merchantaldibtyears, after which
the volume is no longer usabl&his analysis assumes that a time periodéofearsfrom the average
time of deaths requireduntil the stand becomes entirely-merchantable. The merchantability is
assumed to decline after the first two years to 0 at y&as Shown irFigure5. The shelf life for other
product typesnay belonger; however, it is not modeled in this analysis.

The TSR shelf life approach assumes that the trees are viable, from a FIBRE perspective, as long as they
are standing. Once they fall over, they are assumed to be inoperable. This is representedRitbyhe TS
the change from being operable in year 15, and inoperable in year 16.

For the Type 4 silviculture strategies, the shelf life assumptions are driven by the sawlog component of
the stand. The sawlog component decreases over time until the volumeealoypshe operability limit

for the stand.This generabpproach is consistent with other-going type 4 silviculture strategi@sth
differences in the length of shelf life and slope of the volume reduction.
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Figure5: Shelf ife for dead pine sawlogs

4.4.3.2 Minimum harvest volume of MPB Impacted stands

The minimum harvest criteria in this analysi§@m?® per hafor pine and 100n® per hafor all the other

species The same criteria apply to the MPB impacted stands; unless thaf $uenand dead volume is

greater than or equal to the minimum harvest volthmestand will not get harvested. Note that the shelf

life assumptions in the analysis will reduce the merchantable dead volume to zero in 17 years after death.
As a result, me stands may be eligible for harvest at the very beginning of the planning horizon but not
in 10 years. On the other hand, the secondary structure and the remaining live trees may reach the
minimum harvest criteria over time, and the stand may agaonieeeligible for harvesting.

4.4.3.3 Modelling the advanced regeneration component

If greater tharb0% of the stand is dead, advanced regeneration is assumed to occur as per Coates and
Sachs (2012). The density classes shovilratnie 33 were randomly distributed m 50%pine stands
with over50% mortality.

Table33: Advanced regeneration density classes

BEC Zone Low Density Class Med Density Class High Density Class Species
(200/ha) (800/ha) (1600/ha) Composition

SBPS 30% 20% 50% Pl 100

IDF 30% 20% 50% Fd 70 PI 30

MS 50% 20% 30% Pl 100

ESSF 25% 10% 65% Sx 100

ICH 40% 15% 45% Sx 60 Cw 40

SBS 45% 20% 35% Sx 80 Fd 20
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The methodology for modelling growth and yield for advanced regeneration was originallypadeviejo

Jim Thrower for Forsite Consultants Ltd (Thrower, 20IBASS projections with high clumpiness factor

were used. The modelling used potential site indices reduced by 2 metres and adjusted OAF1 to 25% and
OAF2 to 15%. The regeneration lag was egidsitive 10 years, i.e. the initiation of the regenerating

stand was set 10 yedrefore the death of the stand.

FESL used the TAS8utputs(yield curves)from the Williams Lake Type 4 Analyspovided by Forsite
Consultantsn this analysis to modeldvanced regeneration.

4.4.4 MPB impact in young pine stands (<60 years old)

The modelling of the MPB impact in young stands followed the approach taken ingoengril SR.

The current TSRbservedhe resultdrom a2008 Forest Health Aerial Overview Assessraentd

permanent sample plot informaticend consulted district and licensee staff to model the growth and

yield of pure and mixed pine stands. In modelling, the volume of pure pine stands between the ages of 20
and 60 was reduced an additional 20%. i@ OAF1 1 for these stands was then set to 65% (100%
15%-20%=65%). No reductions were incorporated in modelling the growth and yield of young mixed

pine stands.

4.4.5 Stand Projection Models

The variable density yield prediction (BateDYP 7.7a.33 model deeloped by theIFLNRO wasused
for estimating the timber volumes wéaturalstands

The table interpolation program for stand yields (BatchTIPSY, 4.2), developed liti¢RO were

used to estimate timber volumes for existing and future managed siingtands older thab0 years
were considered natural stands while stdtiigears old or youngand future stands were considered to
be managed stands.

4.4.5.1 Decay, Waste, and Breakage

Default reductions to stand volume for decay, waste and breakage were appied/DYP7 model
Zone.

4.4.5.2 Operational Adjustment Factors in Managed Stand Yields

Operational adjustment factors (OAF) are used to adjust timber yield estifiatgsepresenyield

reductions that on average occur in managed stands that are groofraaiional conditions. OAF s a

linear reduction of yield designedaocount for small unproductive areas within stands, uneven
distributionof stems endemic losses and other random risk factors. OAdel@ces yieldfor decay,

waste and breakagk is nonlinear in nature, lowering the predicted voluaiea rate that will achieve the
specified factoin 100 yearsand continue to increase thereafter based on the number of yearstaimte
initiation.

In most analyses, the default OAF1 and OAF2 valuds® and 5%, respectively, are usddhis

analysis used default values as well, except for the modelling of young pine stands as described above.
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4.5 Natural Disturbance Assumptions
4.5.1 Non-Harvestable Land Base

A disturbance function was used in the analysigréwent the notimber harvesting land base from

continually aging and providing a disproportionate and often improbable amount of old forest cover
conditions to satisfy | andscape biodiversity requ
Disturbance Qtside the THLB Wor ki ng Paper o (Forest Analysis Bran
disturbing areas of the landscape outside of the THLB. There are a variety of possible approaches to

applying a disturbance in the ntimber harvesting land base. Whdach approach has its strengths and
weaknesses there remains a significant amount of uncertainty as to what the most appropriate

methodology is. The age reset by variant for thetiaber harvesting land base methodology was

applied. The methodology is &ollows:

1. List the estimated return interval for disturbance in each variant and NDT in the TSA (Landscape
Unit Planning Guide Appendix 2).

2. Establish the estimated minimum target % of old seral that would be expected (Landscape Unit
Planning Guide Appendi2). The target was established using the intermediate biodiversity
option.

Calculate a rotation age based on the age distribution described in step 2 (old taygét(%).

Divide the contributing noiTHLB area in the variant by the calculated ratatage to determine
the annual minimum disturbance target for each variant.

Table34 identifies the minimum target area to be disturbed annually within each BEC variant160the
Mile HouseTSA.
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Table34: Minimum target area to be disturbed annually in each BEC variant

Mean old Old Seral Rotation NHLB Annual Annual
BEC NDT Event o Target % e Five g Disturbance | Disturbance
Interval BEO =1 Area (ha) %

BGxh3 4 250 250 13.0% 287 852 3.0 0.3%
BGxw2 4 250 250 13.0% 287 1,916 6.7 0.3%
ESSFdc3 3 150 140 14.0% 163 2,486 15.3 0.6%
ESSFwc3 1 350 250 19.0% 309 12,532 40.6 0.3%
ESSFwcw 2 200 250 9.0% 275 4,606 16.8 0.4%
ESSFwk1 1 350 250 19.0% 309 7,948 25.8 0.3%
ESSFxc3 3 150 140 14.0% 163 4,086 25.1 0.6%
ICHdk 3 150 140 14.0% 163 3,004 18.5 0.6%
ICHmMk3 2 200 250 9.0% 275 3,608 13.1 0.4%
ICHmw3 2 200 250 9.0% 275 1,266 4.6 0.4%
IDFdk3 4 250 250 13.0% 287 66,560 231.6 0.3%
IDFmw?2 4 250 250 13.0% 287 827 2.9 0.3%
IDFxh2 4 250 250 13.0% 287 826 2.9 0.3%
IDFXxm 4 250 250 13.0% 287 1,998 7.0 0.3%
IDFxw 4 250 250 13.0% 287 7,245 25.2 0.3%
MSxk2 3 150 140 14.0% 163 4,152 25.5 0.6%
MSxk3 3 150 140 14.0% 163 13,378 82.2 0.6%
SBPSmk 3 100 140 7.0% 151 5,544 36.8 0.7%
SBSdw1 3 125 140 11.0% 157 14,315 91.0 0.6%
SBSdw?2 3 125 140 11.0% 157 5,419 34.4 0.6%
SBSmcl 3 125 140 11.0% 157 2,361 15.0 0.6%
SBSmm 3 125 140 11.0% 157 1,652 10.5 0.6%
BGxh3 4 250 250 13.0% 287 852 3.0 0.3%
BGxw?2 4 250 250 13.0% 287 1,916 6.7 0.3%

4.5.2 Timber Harvesting Land Base, Non-Recoverable Losses

Non-recoverabldéossegNRL) estimate of théost or killedaverage annual volunie the THLB thatot

is salvaged.The impacts from Mountain Pine Beetle mortality are discussed separately. Endemic pest
losses are considered natiyprocesses within stands and are accounted for within the growth and yield

models.Table35 shows the NRL from the egoing 100 Mile House TSA TSR.

Table35: NonRecoverabld.osses

Loss Agent Annual Non-Recoverable Losses (m3/yr)
Fire 53,892
Wind 4,540
Douglas fir bark beetle 14,474
Spruce budworm 14,770
Spruce bark beetle 10,537
Assumed salvage (15,000)
Total 83,213
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45.2.1Fire

Annual losses due fire are estimated a853m3/year. The estimate is son all recorded fires for the
last 15 years minus any salvage volumes.

4.5.2.2 Wind
The estimates for windthrow come from aerial survey data between year2 206

4.5.2.3 Insects

Douglas fir bark beetle

According to the FLNRO thBouglasfir beetle population in th€ SA hasdecreased in size inaent
years The attack levels in Douglds stands were detmined through aerial surveys.

Sprucebark beetle

Spruce beetle infestations are cycliaéh volume lossesarisingonly duringtheinfestation This
analysisassumeddurationof 5-10 yeardor each infestation with a reoccurrerafeer every30 years. Th
annual lossswere calculateds the losses detectiedthe current infestation averaged out oegyeriod
of 30 years.

Sprucebudworm

B.t.k. spray prograsin the TSAhave reducedestern spruce budworm populatiamgnificantly.
Estimated volume loss from spruce budworrh4s770 m annually

4.5.2.4 Assumed Salvage

TheTSA Small Scale Salvage prograsrestimated toecoverapproximatelyl5 000 i of the damaged
volume per year.

4.6 Silviculture
46.1 Genetic Gain

Current practice ithe TSA is tautilize genetically improvedeedlings. The FLNRQusnmarizedhe
RESULTS regeneration survey data for éimegoing TSRfrom 22 860 hectares recorded since 199%
genetic gain by spées was weighted by trshareof the area f@restedwith improved stockThis

accounted for thareaghat were regeneratethturally orwith planting stock with no genetic gaiit. was
assumed that the genetic gain showmable36 remains constant throughout the planning horizbine
genetic gain shown imable36 was applied to future managed stands only. No genetic gain was applied
to the modelling of existing managed stands.
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Table36: Genetic gain modeled in the analysis

Analysis Unit Genetic Weight

Douglas fir Spruce Pine
Decid poor 2.0 0.2
Decid medium 2.0 0.2
Decid good 1.1 0.6
Decid very good 1.8 1.4
Douglas-fir poor 0.5 0.1
Douglas-fir medium 0.5 0.1
Douglas-fir good 0.1 0.3 0.1
Douglas-fir very good 0.9 1.6 0.1
Balsam poor 0.8
Balsam medium 0.8
Balsam good 0.1 0.3
Balsam very good 4.1 2.1 0.5
Pine poor 0.1 0.6 0.1
Pine medium 0.1 0.6 0.1
Pine good 0.2 0.6 0.1
Pine very good 0.7 1.8 0.5
Spruce poor 0.2
Spruce medium 1.0 0.1
Spruce good 0.3 1.7 0.2
Spruce very good 0.2 2.8 0.4

4.6.2 Regeneration Assumptions

The inputdor creating the managed stand yield curves (MSPI gxisting managed stands and future
managed sindsare shown imMable38andTable38. The inputs were based free-growing survey data
of 22 860 hectares recorded since 1989ide from genetic gainhe analysis did natonsiderthe

method of emblishment (planting versus naturad)he modelling of MSYT, rathehe stand condition at
free growingwas the driver in the modeAll the inputs were used in the latest TSR and received from
the FLNRO.
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Table37: Regeneratiorassumptions for existing managed stands

Analysis Unit Site Regeneration Species Regeneration Initial
Index Delay Composition Method Density
Stands Currently 11 to 20 Years Old
decid medium 11 0 At100 N 7,059
decid good 17 0 At100 N 6,487
decid very good 21 0 At100 N 4,343
fir poor 8 0 Fd87PI13 P 1,220
fir medium 12 0 Fd85PI15 P 795
fir good 16 0 Fd81PI19 P 1,521
fir very good 21 0 Fd74PI26 P 1,336
balsam poor 10 0 Bl76Cw24 P 711
balsam medium 11 0 BI69Cw31 P 4,365
balsam good 16 0 BI68Cw32 P 4,444
balsam very good 22 0 BI6OPI40 P 2,310
pine poor 7 0 PI75Se25 P 899
pine medium 11 0 PI188Sel12 P 2,930
pine good 18 0 PI86Sel14 P 3,681
pine very good 21 0 PI82Se18 P 4,219
spruce poor 5 0 Se67PI133 P 1,024
spruce medium 12 0 Se72PI28 P 1,348
spruce good 16 0 Se73PI127 P 1,839
spruce very good 21 0 Se74PI26 P 1,824
Stands Currently 21 to 30 Years Old
decid poor 10 0 At100 N 1,823
decid medium 11 0 At100 N 8,412
decid good 16 0 At100 N 1,425
decid very good 20 0 At100 N 1,970
fir poor 6 0 Fd87PI13 P 2,893
fir medium 12 0 Fd85PI15 P 1,052
fir good 17 0 Fd81PI19 P 2,607
fir very good 21 0 Fd74PI26 P 1,690
balsam poor 5 0 BI76Cw24 P 3,573
balsam medium 12 0 BI69Cw31 P 2,001
balsam good 16 0 BI68Cw32 P 4,240
balsam very good 20 0 BI60PI40 P 2,417
pine poor 5 0 PI75Se25 P 1,769
pine medium 11 0 PI88Sel2 P 2,392
pine good 18 0 PI86Sel4 P 3,545
pine very good 20 0 PI82Sel18 P 2,882
spruce poor 5 0 Se67PI33 P 4,444
spruce medium 10 0 Se72PI28 P 3,308
spruce good 16 0 Se73PI27 P 4,237
spruce very good 21 0 Se74PI26 P 2,865
Stands Currently 31 to 40 Years Old
decid poor 10 0 At100 N 3,573
decid medium 12 0 At100 N 3,576
decid good 15 0 At100 N 1,183
decid very good 20 0 At100 N 1,983
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. . Site Regeneration Species Regeneration Initial
UL Index Delay Composition Method Density
fir poor 7 0 Fd87PI13 P 4,361
fir medium 12 0 Fd85PI15 P 884
fir good 17 0 Fd81PI19 P 2,223
fir very good 21 0 Fd74PI26 P 1,461
balsam poor 5 0 Bl76Cw24 P 4,444
balsam medium 11 0 BI69Cw31 P 4,295
balsam good 17 0 BI68Cw32 P 3,690
balsam very good 20 0 BI6OPI40 P 3,181
pine poor 7 0 PI75Se25 P 693
pine medium 11 0 PI188Sel12 P 4,315
pine good 18 0 PI86Sel14 P 2,113
pine very good 20 0 PI82Se18 P 1,476
spruce poor 5 0 Se67PI133 P 2,089
spruce medium 11 0 Se72PI28 P 2,591
spruce good 16 0 Se73PI127 P 4,297
spruce very good 21 0 Se74P126 P 3,257
Stands Currently 41 to 50 Years Old

decid poor 10 0 At100 N 1,192
decid medium 11 0 At100 N 1,207
decid good 16 0 At100 N 1,312
decid very good 20 0 At100 N 3,796
fir poor 6 0 Fd87PI13 P 4,235
fir medium 11 0 Fd85PI15 P 884
fir good 17 0 Fd81PI19 P 1,566
fir very good 20 0 Fd74PI126 P 1,126
balsam poor 5 0 BI76Cw24 P 1,213
balsam medium 11 0 BI69Cw31 P 4,443
balsam good 17 0 BI68Cw32 P 2,088
balsam very good 20 0 BI6OPI40 P 2,310
pine poor 5 0 P175Se25 P 1,734
pine medium 11 0 PI88Sel2 P 1,010
pine good 18 0 PI86Sel4 P 1,397
pine very good 20 0 P182Se18 P 1,339
spruce poor 10 0 Se67PI133 P 3,371
spruce medium 15 0 Se72PI28 P 4,443
spruce good 15 0 Se72PI128 P 4,443
spruce very good 21 0 Se74P126 P 1,118
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Table38: Regerration assumptions fofuture managed stands

Analysis Unit I::::x Regc:)r:le:,tlon Species Composition Initial Density
Decid medium 14 2 At 50% Pli 37% Fdi 7% Sx 5% 1,244
Decid good 17 2 At 60% Pli 22% Sx 10% Fdi 7% Bl 2% 1,097
Decid very good 21 2 At 52% Pli 26% Sx 13% Fdi 6% Bl 2% 1,216
Douglas-fir poor 9 1 Pli 63% Fdi 24% At 9% Sx 4% Bl 1% 1,029
Douglas-fir medium 13 1 Pli 63% Fdi 24% At 9% Sx 4% Bl 1% 1,029
Douglas-fir good 19 3 Pli 57% Fdi 25% At 14% Sx 2% Bl 1% 1,066
Douglas-fir very good 22 1 Pli 27% Fdi 25% Sx 24% At 15% Bl 9% 982
Balsam medium 15 2 BI 56% Pli 26% Sx 11% Fdi 3% At 4% 1,065
Balsam good 18 3 Pli 55% Fdi 29% At 13% Sx 2% Bl 1% 1,040
Balsam very good 22 2 Pli 45% At 26% Fdi 10% Sx 9% Bl 9% 1,159
Pine poor 7 2 Pli 75% Fdi 8% At 8% Sx 6% Bl 2% 1,076
Pine medium 13 2 Pli 75% Fdi 8% At 8% Sx 6% Bl 2% 1,076
Pine good 19 2 Pli 75% At 9% Fdi 9% Sx 6% Bl 2% 1,072
Pine very good 21 2 Pli 55% At 16% Sx 13% Fdi 10% Bl 5% 1,064
Spruce poor 10 1 Sx 52% Pli 37% Bl 8% At 2% 1,314
Spruce medium 14 1 Pli 71% Sx 20% At 4% Bl 3% Fdi 1% 1,668
Spruce good 19 2 Pli 58% Sx 20% At 14% Bl 5% Fdi 3% 1,101
Spruce very good 22 1 Pli 40% Sx 29% At 13% Fdi 10% Bl 7% 1,067

As discussed in chaptér4.5.2 gandard OAF values of OAR115% and OAF2 5% except in MPB
impacted young pine standéere a 35% OAFtvasused. The base case assumethimming or

fertilization.
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5 Silviculture Strategies for Exploration

Thestrategieshat ®uld be employed to improve the timber supply in the 100 Mile HouseWesA
discussedtthe second workshopith the district licensees and staffhe following strategies wilhe
explored in thisanalysis

Assessment of quality and health of manageaddst which will be relied on to support the midterm
Fertilization, single and multiple

Spacing of ovedense understories in partial harvested-Bejt Douglasfir Stands

Overstory removal and spacing of partial harvestedBaly Douglasfir Stands

Rehalilitating MPB-Attacked Stands

Repression spacing of ovedense pine

Enhanced basic reforestation

=A =4 =4 4 -4 -4 -8 -9

Spacing low density, diseased and damaged pine stands in the IDF to favor existing layer 3 and 4
Douglasfir

=

Spacing/cleaning of diseased, damaged poor qumiig/leading stands in the SBS and ICH to favour
existing Fd and Sx stocking

Underplanting of low density, poor quality young pine stands in the IDF

1
9 Converting norforested area into THLB
1 Harvest scheduling

1

Combination of treatments

51 Fertilization

Single fertilization treatmerst can beappliedin existing stands. Often best returns are achieved if the
fertilized stands are harvested approximately 10 years after treatment. The population of candidate stands
is limited by their location, structure, healthdssite index.

Multiple fertilization treatments can be applied to existing and future stands to improve their growth rates.
These treatments, if recommended, will likely focus on existing managed stands, as the focus of this
analysis and strategy is toopide direction for silviculture investments within the next 10 years.

5.1.1 Scenario 1

This scenario investigated the impact of multiple fertilizatioexa$ting managedtands These stands

had beerfertilized previously in2006or 2012and were Douglas fior Spruce leading standBable39).

Depending on the age of the stand, these stands were set to be fertilized once at age 55 or twice at ages 40
and 50. The total candidate area in this scenario was 3,340 ha. Fertilizatimasassumed to be

$600.00 per ha and the fertilization response was asstmiee standard TIPSY respon3atfle40).
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Table39: Candidate analysis units for fertilizatior§cenario 1

Analysis Unit SI BEC Species group

Douglas firgood | 17 to 21 ICH, SBS, ESSF, | Douglas fir leading

and very good SBPS

Spruce very good | 21 ICH, SBS, ESSF, | Spruce leading
SBPS

Table40: Standard Tipsy fertilization response

Application Age | Pine Respores Spruce Response | Douglas fir
(gross m per ha) Response

25 17 17 14

35 17 19 15

45 15 21 15

55 15 19 15

5.1.2 Scenario 2
Fertilization Scenario 2 added approximately 2,000 ha of pine leading stands currently between 21 and 30

years old to the scenario dgulation. The total candidate population in this scenario was 5,340 ha.
These stands were assumed to be fertilized at ages 25, 35, 45 and 55.

Table41l: Stands added to make Scenario 2 fertilization population

Analysis Unit Si BEC Species group

SBS

Pine very good 20 Pine leading

5.1.3 Scenario 3

This scenario investigated tpetentialimpact of an aggressive fertilization program. It included all the
treatments from the 2 previous scenarios and added approximately 25,000 rdidzitesstands
currently between 1 and 30 years old with the total candidate popu&B&;000 ha. The added stands
were fertilized at ages 25, 35, 45 and 55; note that stands older than 25 were fertilized only Babiges.
43 shows the area weighted average cumulative responses to fertilization in this analysis.
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Table42: Stands added to make Scenario 3 fertilization population

Analysis Unit SI BEC Species group
Pine good and 18 to 21 Mostly SBS with | Pine leading
very good some ICH, ESSF,

SBPS

Table43: Area weighted average cumulative fertilization response

Stend Age Cumulative Fertili zat on Response (5 years after treatment§/ha
at
Treatment | Pine leading standDouglasfir leading stand Spruce leading stands
25 10.5 3.7 1.9
35 23.6 13.7 8.3
45 35.7 29.2 22.9
50 46.4 39.4 32.7

5.2  Partial Harvesting in Dry-Belt Douglas-fir Stands

These stands are repressed due to past diameter limit cutting and exist as layeredsgrae

currently harvested using the clearcut with reserves approach which often results in higher than desired
pine component in the regenerated stands. Using modified partial harvesting regimes in these stands may
be beneficial to wood supply, hadtitsupply and fuel management. A potential regime would consist of a
shelterwood system with a preparation cut Waitild remove 30 to 50% of the basal ai@iowed by

plantingwith Fdistock. The removabf the understorywould occurapproximately @ years after

planting.

The existing managed stands in this category outside of UWR cover approximately 36,000 ha. In the
resultant dataset these stands are recorded as being 11 to 50 years old based on the latest recorded harvest.
The growth and yield iout thatis currently used to model these stands consitiem everaged stands

with an area reduction to mimic retention harvesting. A small reduction in future growth is also

incorporated to account for reduced growth due to retention.

In reality thesetainds are multilayered stands as discussed above. Treatments on these stands were not
modeled at the forest level as it would not be possible to represent treatments effects in the model
adequately. However, we believe that partial harvesting of thesdssis a viable treatment. This

treatment option and its potential impact will be discussed in the Modeling and Analysis Report.

5.3 Rehabilitating MPB-Attacked Stands

It is likely that many MPB attacked stands have lost so much of their merchantable tlwtithey are

not economical to harvest and will remain in the landscape. These stands are a potential fire hazard and
drag to the timber supply. Rehabilitating these stands will likely have a positive impact on the timber
supply. The positive impactsilextend to fire hazard abatement and watershed recovery as well.

The challenge in the analysis is to define the candidate stand population, as it is difficult to determine
which stands may not be salvaged by the TSA licensetasds that remained umliasted in the timber
supply model due lost dead pine volume were used as a starting point. This population was further
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reduced by removing stands within the UWR. Also, stands that in the timber supply model were assumed
to contain dense advance regetierawere removed from the rehabilitation population. This left
approximately 23,000 ha of good and very good pine stands that were set to be rehabilitated in the model.
All rehabilitation was set to take place within the first 5 years of the plannimmphaat the cost of

$2,000 per ha.

5.4 Repression spacing of over-dense pine stands

According to thel00 Mile House Resourd@istrict there are small areas of owdgnse repressed pine
stands that may benefit from spacimtyere is no data on these standth@inventoryfile and as such
this treatment will not be model&d the analysishowever, it willremain as an option for the silviculture
strategy.

55 Enhanced reforestation

This analysis used the regeneration assumptions from the latest TSR for madat@gber supply.
These assumptions were based on the data obtained from the RESULTS dathisataindicated
that in most analysis units the establishment densities were relativelydetween 1,000 and 1,100
stems per ha. Thslviculture drategyinvestigatedhe impaciof enhancing reforestation practides
increasing establishment densitiéscreasing the establishment densitgesot expected to impact the
medium term, however it is generally supported by stakeholders due togkpdtted result of higher
timber volume, improved quality of timber and increased resilience against pests and diseases.

Two scenarios were constructed:
5.5.1 Scenario 1

All the coniferous good and very good analysis unit establishment densities were &@® atdms per
hectare. All the trees weassumd to be plantednd whereclassA seed is availablgenetic worth was
used. Genetic worth was estimated at 13% for spruce, 15% for Douglas fir outside of IDF and 1% for
pine.

5.5.2 Scenario 2

Scenario 2 assumekat 75% of all the enhanced standgcept forbalsam standwerefertilized atages
30, 40 and 50 with tipsy default responses.

5.6 Spacing low productivity pine stands to favor Douglas fir

According to the 100 Mil&esourceDistrict staffthere are low pragttivity pine leading stands with
significantDouglas fir component in the district where the stands may benefit from spadawgur
Douglas fir. As with thespacing obverdense pine standde inventory file does not provide adequate
detail for these stands to facilitate modelinglowever, this treatment will remain as an option for the
silviculture strategy.

5.7 Converting non-productive areas into THLB

Converting norproductive areas is always a viable option to increase timber production. Geiherally
timber supply impact occurs in the long term. The district does not have readily available candidate areas
for this conversionhowever, this treatment remains as an option in the silviculture strategy.
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5.8 Harvest scheduling

This analysis tested tmid-term timber supplympact of reducing the current harvest level immediately.

59 Combination of treatments

The final or preferredilviculture strategy will be a combination of various treatments and stratelgies.
will be developed together with the 100 MiHouse stakeholder group.
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