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Introduction

This Information Package has been prepared by Forsite Consultants Ltd. on behalf of Tolko Industries Ltd.,
Southern Interior Woodlands (Tolko). The Information Package describes the information and assumptions used
to prepare the timber supply analysis that will become part of Management Plan #6 for Tree Farm Licence 49 (TFL
49).

A review of this type is normally completed at least once every ten years to capture changes in data, practices,
policy or legislation influencing forest management in the TFL. The previous analysis for TFL 49 was completed in
2011 with an Annual Allowable Cut (AAC) determination on February 24, 2012.

The timber supply analysis will model timber harvest over a 300 year planning horizon. It will use a new LiDAR
based forest inventory, Tolko’s current understanding of the land base where harvesting is likely to occur, and
projected growth rates as the forest ages. The modelling will also consider non-timber objectives for the TFL,
including wildlife, biodiversity, visual quality, and requirements of the Okanagan Shuswap Land and Resource
Management Plan (OSLRMP). The Forest and Range Practices Act (FRPA) Base Case scenario will represent current
management practices, legal requirements, and any additional requirements in Tolko’s environmental certification
program that influence timber supply.

Tolko has been working collaboratively with the Okanagan Nation Alliance to develop an understanding and
framework for future forest management on the TFL. This timber supply analysis will include an additional Syilx
Forest Management scenario that incorporates the elements of this framework.

In addition to the FRPA Base Case and Syilx Forest Management scenarios, sensitivity analyses will be undertaken
to understand the implications to timber supply for changes to factors where there is uncertainty, such as growth
and yield estimates.

Once completed the timber supply analysis will provide information to assist the Chief Forester of BCin
determining the Allowable Annual Cut (AAC) for TFL 49 which is expected to be in place by September 30%, 2023.

TFL49 is within the Okanagan Shuswap Forest District and is approximately 114,426 hectares in size, of which
109,741 hectares is crown land and 685 hectares is Schedule A private land owned by Tolko and managed as part
of the TFL. TFL 49 includes three distinct geographic units. The south block (Block A) is located northwest of the
City of Kelowna to the west of Okanagan Lake. The west block (Block B) is located south of Monte Lake, and the
north block (Block C) is situated north of the community of Falkland (Figure 1).

The forests are predominately Douglas-fir and ponderosa pine at lower elevations, Douglas-fir and lodgepole pine
at mid elevations, and spruce/subalpine fir types at the higher elevations. Biogeoclimatic zones include the
Ponderosa Pine, Interior Douglas-fir, Interior Cedar Hemlock, Montane Spruce, and Engelmann Spruce Subalpine
Fir zones.
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The Consultive Area Database indicates that there are three Nations, 27 First Nations, four Tribal Councils, and one
Referral Agency with territories and areas of interest that overlap TFL 49, including:
e Nlaka’pamux Nation
o Nooaitch Indian Band
o  Esh-kn-am Cultural Resource Management
o  Skuppah Indian Band
o Lower Nicola Indian Band
o Siska First Nation
o Scw’exmx Tribal Council
o Shackan Indian Band
o Cook’s Ferry Indian Band
o Nicomen Band
o Oregon Jack Creek Indian Band
o Coldwater Indian Band
o Boothroyd Indian Band
o Nlaka’pamux Nation Tribal Council
o Spuzzum First Nation
o Lytton First Nation
e  Secwepemc Nation
o Ashcroft Indian Band
o Splats’in First Nation
o Adams Lake Indian Band
o Skeetchestn Indian Band
o Skw’lax te Secwepemc
o Tk’emlups Band
o Shuswap Band
o Simpcw First Nation
o Neskonlith Indian Band
o Stk’emlupsemc te Secwepemc Nation
e  Syilx Nation
o Penticton Indian Band
o Okanagan Nation Alliance
o Lower Similkameen Indian Band
o Upper Nicola Band
o Okanagan Indian Band

o Westbank First Nation
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Process

This information package has been prepared to meet the requirements outlined in the draft “Provincial Guide for
preparation of Information Packages and Analysis Reports for Area-based Tenures, June 2021” document. Current
forest and non-forest inventories, legal requirements, and non-legal management direction were used to
categorize the land base and outline proposed modelling parameters that will be used to complete a FRPA Base
Case scenario and additional sensitivity analyses.

There is no missing data for this version of the data package.

Response to 2012 AAC Determination
Implementation Requests

The Chief Forester did not provide any specific implementation requests in the 2012 AAC determination. However,
he did recognize that there was uncertainty in two factors that affect timber supply and encouraged the
development of improved information for two other factors. These factors and responses to how they have been
addressed in the current analysis are outlined below.

Description of Uncertainty: The new interior log grade system results in logs being charged to the AAC if they
meet grade specifications regardless of whether they were alive or dead at the time of harvest. This volume was
not included in the base case harvest forecast. | have concluded that the harvest levels projected for the short-
and mid-term in the base case have been underestimated by approximately six percent due to this factor.

Response: For this analysis, no additional work has been completed to determine the volume from dead potential
trees. VDYP 7 has been used to create volume estimates for existing natural stands based on the current
attributes for live trees.

Description of Uncertainty: The values applied for genetic gain were not reduced to account for planting stock
availability. | have concluded that this resulted in a small overestimate of timber supply around the time of the
transition from the mid- to long-term harvest levels.

Response: Silviculture records have been used to estimate genetic gains by silviculture era for existing managed
stands in the current analysis. Genetic gains for future managed stands are based on recent silviculture practice in
the TFL and consider current seed transfer guidelines and availability (see Section 10.6.4).

Description: The vegetation resources inventory (VRI) for TFL 49 was one of the first VRI projects completed in
B.C. For this determination | find that the best available information was used for the base case. | encourage the
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licensee to follow through on its intention to conduct a new Phase | inventory for TFL 49, especially in view of the
effects the mountain pine beetle epidemic likely has had on the forest cover of the TFL.

Response: Tolko initiated a new LiDAR based inventory for TFL 49 in October 2019. This inventory was completed
in March 2022 and has been used as the basis for the current analysis (see Section 7).

Description: A non-standard OAF 1 of 10 percent was applied, justified on the basis that the TFL 49 VRI was
mapped to a finer resolution, with non-productive stands mapped to a minimum of 0.5 hectares or less compared
to a typical minimum of two hectares in other inventories. This rationale was previously accepted to be
reasonable, but it is not an approach that is widely used in other management units with inventories mapped to
the same VRI standards. For this determination | consider the OAF 1 to be adequate, however | encourage the
licensee to consider developing a monitoring strategy that will, over time, confirm the yields that can be expected
from managed stands on TFL 49.

Response: The new LIDAR based inventory retains the finer resolution of non-productive stands that was used in
the older VRI, and Tolko believes that an appropriate OAF1 is likely less than the standard 15% normally used in
timber supply analyses. The LiDAR individual tree inventory may provide an opportunity to provide a more reliable
estimate for OAF1 but this has not been explored yet. Therefore, this analysis will use the standard OAF1 of 15
percent for the Base Case, and a sensitivity analysis will be completed using an OAF1 of 10 percent.

Timber Supply Forecast / Options / Sensitivity
Analyses

Tolko and the Okanagan Nation Alliance have engaged in a collaborative process during preparation of this
Information Package, with the goal to incorporate Syilx forest management principles into the timber supply
analysis and management plan. As a result, two different scenarios will be modelled, including a FRPA Base Case
scenario, and a Syilx Forest Management scenario.

The FRPA Base Case scenario is meant to be representative of current management practice on TFL 49. Changes
from the analysis completed in 2011 for Management Plan 5 include:

e New LiDAR based inventory will be used.

e Asignificant area was affected by the catastrophic White Rock Lake wildfire in 2021.

e Approximately 31,500 hectares in the Browns Creek area has been removed from the TFL.
e Updated versions of VDYP and TIPSY will be used for yield table development.

e The provincial site productivity layer and LiDAR derived site indices will be used for managed stand site
indices.

FORSITE Information Package 5



The Syilx Forest Management scenario developed collaboratively with ONA envisions different forest management
direction for the TFL than that modelled in the FRPA Base Case scenario. The key differences include:

e Alternate approach to old growth management using zonation to identify areas where the primary
objective is to manage for old growth attributes.

e Increased riparian retention.

e Increased in-block retention.

e Increased protection for all watersheds.

e Recognition that implementing the above objectives will likely meet the requirements for other non-
timber values such as visual quality and wildlife.

A full description of this scenario is provided in Section 13.

Sensitivity analyses provide a measure of the reasonable upper and lower bounds of the harvest forecast,
reflecting the uncertainty of assumptions made in the Base Case. The magnitude of the increase and decrease in
the sensitivity variable reflects the degree of uncertainty surrounding the assumption associated with that given
variable. By developing and testing a number of sensitivity analyses, it is possible to determine which variables
most influence results. To allow meaningful comparison of sensitivity analyses, they are usually performed using
the Base Case and varying only the assumption being tested. An overview of the sensitivity analyses that will be
carried out are provided in Table 1, with further details found in Section 14 and Section 15.

Category Scenario

Sensitivity

Land Base Definition FRPA

THLB Area +/- 10%

Growth and Yield FRPA

Syilx

Natural Stand Yields +/- 10%
Managed Stand Yields +/- 10%
Minimum Harvest Ages +/- 10 years
Reduce OAF1 to 10%

Increase minimum harvest ages for managed stands to be at least 20 years older
than when maximum mean annual increment is achieved.

No use of Class A seed for future managed stands

Integrated Resource FRPA

Management

Syilx

Increase natural disturbance in the non-THLB

Apply full old seral targets immediately

Old growth deferral areas — prevent harvest throughout the planning horizon
Implement FRPA non-timber value objectives

Reduce maximum ECA to 30% for all watersheds

Timber Harvesting FRPA

Turn off cutblock aggregation (no minimum cutblock size)

Turn off Douglas-fir beetle salvage

FORSITE
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Non-timber objectives and the growth capacity of the THLB will determine the harvest flow options that will be
considered. In general, the choice of harvest flow for each scenario will strive to balance current and future
harvest rates using the following objectives:

e Avoid any large or abrupt disruptions in timber supply during transitions from short to mid to long-term
periods (generally increases and decreases in steps of 10% per 10 year period)

e Achieve a stable long-term harvest level over a 300 year planning horizon.

e Ensure that the growing stock on the THLB does not decline during the last 100 years of the planning
horizon.

Options for alternative harvest flows will become more evident after the initial timber supply model is built and
the timber supply dynamics for the TFL 49 land base become evident. Examples of potential options include
maintaining the current allowable annual cut for as long as possible or minimizing the length of a mid-term harvest
reduction if one exists. Tolko will explore and include alternative harvest flow options in the analysis report and
present the recommended option as the Base Case.

There are no additional scenarios other than the FRPA Base Case scenario, Syilix Forest Management scenario, and
associated sensitivity analyses identified at this time

Model

The PATCHWORKS ™ modeling software will be used for forecasting and analysis. This suite of tools is sold and
maintained by Spatial Planning Systems Inc. of Deep River, Ontario ( ).

PATCHWORKS is a fully spatial forest estate model that can incorporate real world operational considerations into
a strategic planning framework. It utilizes a practical goal seeking approach to simulate forest growth and schedule
activities such as harvesting and silviculture across the land base to find a solution that best balances the
targets/goals defined by the user. Realistic spatial harvest allocations can be optimized over long-term planning
horizons because PATCHWORKS integrates operational-scale decision making within a strategic analysis
environment.

The PATCHWORKS model continually generates alternative solutions until the user decides a stable solution has
been found. Solutions with attributes that fall outside of specified ranges (targets) are penalized and the goal
seeking algorithm works to minimize these penalties, resulting in a solution that reflects the user objectives and
priorities.

Targets can be applied to any aspect of the problem formulation. For example, the solution can be influenced by
issues such as desired mature/old forest retention levels, young seral disturbance levels, patch size distributions,
conifer harvest volume, growing stock levels, and visual quality objectives. For this analysis, PATCHWORKS will be
configured to consider the range of non-timber values that exist on TFL 49 while evaluating possible harvest flows.
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Data Sources

Table 2 lists the spatial data and sources used for this analysis. In general, data was either downloaded directly
from the Land and Resource Data Warehouse maintained by the provincial government, sourced from datasets
maintained in Tolko’s Forest Management System, or downloaded from other government websites.

Description Source File Name Source  Year
TFL Boundary TFL49_boundary Tolko 2019
Schedule A Land ADMIN_BOUNDARIES_FADM_TFL_SCHED_A* DataBC 2021
Private Land FOREST_VEGETATION_F_OWN* DataBC 2020
Tenured Roads LRM/Roads/LRM_Tenure/LRM_Deactivation/ Tolko 2022
Non-Tenured Roads GIS_Roads Tolko 2022
Digital Road Atlas BASEMAPPING_DRA_DGTL_ROAD_ATLAS_DPAR_SP DataBC 2021
OSLRMP Legal Objectives LAND_USE_PLANNING_RMP_PLAN_LEGAL_POLY_SVW DataBC 2020
OSLRMP Non-legal poly objectives LAND_USE_PLANNING_RMP_PLAN_NON_LEGAL_POLY_SVW DataBC 2020
OSLRMP Non-legal linear features LAND_USE_PLANNING_RMP_PLAN_NON_LEGAL_LINE_SVW DataBC 2020
Parks and Protected Areas TANTALIS_TA_PARK_ECORES_PA_SVW DataBC 2020
Kelowna Dirt Bike Club TANTALIS_CROWN_TENURES_POLY_SVW DataBC 2022
Landscape Units LAND_USE_PLANNING_RMP_LANDSCAPE_UNIT_SVW DataBC 2020
Old Growth Management Areas LAND_USE_PLANNING_RMP_OGMA_NON_LEGAL_CURRENT_SVW  DataBC 2020
Priority Old Growth Deferrals FOR_VEGETATION_OGSR_TAP_PRIOIRTY_DEF_AREA_CUR_SP DataBC 2023
Recreation Polygon Features FOREST_TENURE_FTEN_RECREATION_POLY_SVW DataBC 2020
Recreation Linear Features FOREST_TENURE_FTEN_RECREATION_LINES_SVW DataBC 2020
Terrain Stability TERRESTRIAL_ECOLOGY_STE_TER_STABILITY_POLYS_SVW DataBC 2020
Terrain Stability — Block C TFL_C_terrain_mapping Tolko 2006
Visual Landscape Inventory FOREST_VEGETATION_REC_VISUAL_LANDSCAPE_INVENTORY DataBC 2020
Ungulate Winter Ranges WILDLIFE_MANAGEMENT_WCP_UNGULATE_WINTER_RANGE_SP DataBC 2020
Wildlife Habitat Areas WILDLIFE_MANAGEMENT_WCP_WILDLIFE_HABITAT_AREA_POLY DataBC 2020
BEC version 12 FOREST_VEGETATION_BEC_BIOGEOCLIMATIC_POLY DataBC 2021
BEC version 6 Abec_bc_v6 BECweb 2006
Community Watersheds WATER_MANAGEMENT_WLS_COMMUNITY_WS_PUB_SVW DataBC 2021
Tolko Watershed Units WRU_FINAL_SMALLEST_ABOVE Forsite 2022
LiDAR based streams Streams_dissolve_final_class Forsite 2021
Enhanced Riparian Reserves ERR Tolko 2022
LiDAR Forest Inventory TFL49_FC_Final_202203_14 Forsite 2022
Tolko Depletions 2020/2021 TFL_Harvested_Blocks Tolko 2022
Tolko WTPs 2020/2021 TFL_Harvested_Blocks_Retention Tolko 2022
Tolko Planned Blocks Planned_blocks Tolko 2022
BCTS Planned Salvage Blocks Whiterock_Blocks_BCTS.shp and TFLBLK_BCTS_ADD.shp BCTS 2022
Predictive Ecosystem Mapping Dist_Pkg_PEM_Thompson_Okanagan.gdb LRDW 2010
Provincial Site Productivity Layer Sprod 22, Sprod18, Sprod11 FOR 2022
Burn Severity Mapping - 2021 Provincial_burn_severity_2021 (updated Nov 10, 20210) FOR 2021
Historic Fires PROT_HISTORICAL_FIRE_POLYS_SP LRDW 2022
Pest overview surveys — polygons FOREST_VEGETATION_PEST_INFESTATION_POLY LRDW 2022
Pest overview surveys — points FOREST_VEGETATION_PEST_INFESTATION_POINT LRDW 2022
Retention Plans Retention Plan Tolko 2022

* Edited to match TFL Licence document and rationalize with TFL Boundary
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Current Forest Cover Inventory

LiDAR data was collected in 2016/2017 and stereo imagery was flown in 2018 for TFL 49. This data was used by
Forsite Consultants Ltd. to complete a new LiDAR based inventory in 2021 on behalf of Tolko and BC Timber Sales.
In summary, the following approach was used:

e Field sampling was completed to obtain a representative sample of the mature timber harvesting land
base. In total, 210 plots were collected on the THLB over 60 years of age, with 180 of the plots used for
model development/training and 30 plots used for final inventory auditing.

e Anindividual tree inventory (ITI) was completed to identify and attribute stems greater than or equal to 5
metres tall, with the knowledge that trees under 10m tall have reduced accuracy. Output from this phase
are GIS polygon and point features for each tree with attributes including species, height, crown area,
diameter at breast height, volume (gross and merchantable), basal area, biomass, and estimated tree age.

e An area-based inventory (hexagon tiles) was also completed that aggregated the individual tree inventory
data into 400 m? hexagon cells. The aggregated ITI metrics were used as predictor variables, along with a
range of other area-based metrics to estimate the final attributes on each hex tile using regressions build
from the ground plot data.

e A polygonal inventory was then created that consists of homogenous polygons with VRI-like inventory
attributes suitable for strategic planning purposes including timber supply analysis. This inventory will be
incorporated into the provincial dataset and has a flat database structure similar in format to what would
be downloaded or sourced from the provincial data warehouse. This polygon inventory also incorporated
RESULTS polygons and attributes provided by Forest Analysis and Inventory Branch in December 2020.

The process used to complete this inventory is fully documented in the November 2021 report “TFL 49 Lidar
Derived Individual Tree, Hexagon, and Polygonal Forest Inventories.”

While the ITI and hexagon inventories provide a great deal of detail that can be used operationally by Tolko, the
polygonal inventory is more appropriate for timber supply analyses and will be used for this management plan.

There was a small (48.3 hectares) isolated area of Schedule A land that was excluded from the LiDAR inventory
project. Polygons and attributes from the provincial VRI dataset were extracted and used for this area.

The date chosen for the start of the harvest forecasts is January 1, 2022. All harvested blocks and blocks planned
for harvest prior to December 31%, 2021 were used to update the inventory for depletions not already included in
the inventory, with ages assigned based on the year of the depletion.

The ages for all other polygons in the inventory were incremented from the reference year in the inventory as
necessary to adjust them to January 1%, 2022.

TFL 49 was severely impacted by the catastrophic White Rock Lake fire in 2021, with about 33,270 hectares of the
TFL between Monte Lake and Okanagan Lake contained within the fire perimeter. Tolko has worked with First
Nations to develop a fire retention plan and identify salvage opportunities for the area affected by the fire.
Specific blocks that will be salvaged have been identified and will be harvested and regenerated within the first
period of the planning horizon in this analysis. In addition, Tolko expects that an additional 250,000 m?3 of salvage
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from within the fire area will occur in the first five years of the planning horizon to address fir beetle that occurs in

green stands.

As part of the post fire planning process, Tolko has also worked with hydrologists and other experts to identify the

proportion of stands burnt by burn severity class (Table 3), and the expected natural regeneration delay by

biogeoclimatic zone/burn severity rating for unharvested stands (Table 4).

The following approach was used to incorporate the White Rock Lake Fire into the inventory for use in this

analysis:

All polygons that are not identified for salvage were assigned either a burned or unburned attribute using

an automated script to achieve the burn percentages indicated in Table 3.

To ensure an even distribution across the land base, the burned/unburned assignment was achieved

proportionately by burn severity rating and 20-year age class groupings. Where possible, resultant

polygons within the same VRI polygon were assigned the same attribute to reduce fragmentation of

burned/unburned areas. Assignments were completed prior to determination of the timber harvesting

land base.

Unburned stands will retain their VRI age and other attributes with no further adjustments made.

Burned non-free growing stands will be treated as a regenerating stand with a two year regeneration
delay based on the assumption that these represent stands that are eligible for funding under Section 108

of the Forest and Range Practices Act.

Burned natural and free-growing managed stands will be treated as a natural regenerating stand with

regeneration delay assigned by BEC subzone/burn severity rating as outlined in Table 4.

In addition to the identified salvage blocks, the model will be configured to harvest an additional 250,000

m? from unburned stands that are within the low or unburned burn severity classes. Douglas-fir leading

stands will have the highest priority for this harvest.

Table 5 summarizes the updates completed for the 2021 White Rock Lake fire, and Figure 2 shows an overview

map of the update and planned salvage and retention areas.

Stand Height

Burn Severity

% Burned

< 3 metres High

Medium
Low
Unburned

100%
90%
70%

>= 3 metres High

Medium
Low
Unburned

90%
80%
50%
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BEC Subzone

Burn Severity

Regeneration

Delay (yrs)
ESSFdc2 High 10
Medium 10
Low 5
Unburned -
MSdm2 High 5
Medium 5
Low 2
Unburned -
IDFdk1/ High 10
IDFdk2/ Medium 10
ICHxm1 Low 5
Unburned -
IDFxh1/ High 70
IDFxh2 Medium 70
Low 10
Unburned -
Burn Total Non-THLB THLB
Severity PFLB Area Burned  Unburned Burned Unburned Salvage Area  Salvage Volume
(ha) (ha) (ha) (ha) (ha) (ha) (m?)
High 7,639 1,396 149 5,106 448 539 64,931
Medium 11,550 1,875 399 7,258 1,447 571 72,436
Low 7,319 834 729 2,554 2,426* 777 92,944
Unburned 5,502 - 736 - 4,130* 636 99,400
Total 32,010 4,105 2,012 14,918 8,450 2,524 329,712

* An additional 250,000 m? of fir beetle salvage will be allowed in these stands in the first five years
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Description of the Land Base

This section describes the land base data and assumptions used to define the productive forest land base (PFLB)
and timber harvesting land base (THLB) in TFL 49 for the FRPA Base Case scenario. The THLB is designated to
support timber harvesting while the PFLB includes all productive forest land in the TFL. PFLB areas that are not
part of the THLB may not be available for harvest because of non-timber objectives or because the timber
characteristics or site productivity is not aligned with Tolko’s commercial requirements. Nevertheless, these PFLB
areas along with non-forested areas such as wetlands are an important component of the TFL and its ecosystem
health. For example, they contribute to biodiversity and may provide critical wildlife habitat, trees and plants
important to First Nations communities, and recreation opportunities for the public.

Table 6 provides a summary of the area reductions made to the total area of TFL 49 to determine the Timber
Harvesting Land Base. Reductions are applied in the order presented in the table using a step wise process to
ensure that area is only removed once. In the table, gross area refers to the total area covered by the item, and
net area refers to the incremental reduction after considering areas that were removed in previous lines in the
table. Detailed descriptions of these reductions are provided in subsequent sections of this Information Package.
A map showing the resulting land base classification is provided in Figure 3.

TFL 49 covers a total area of approximately 110,426 hectares. Of this total area, approximately 96.1 % is
productive forest and 77.1 % is current THLB.

There has been a significant reduction in the total area of TFL 49 since the last management plan because of the
removal of the Birch Creek (Browns Creek) area. For this reason, it is very difficult to make direct comparisons with
the land base summary documented in the 2010 Information Package. However, the productive forest in 2010
comprised 93.7% of the total area, and the THLB was 81.8% percent of the total area. This suggests that there may
be additional land base reductions being considered for the current analysis. It is believed that the two factors
most likely responsible for this are unstable terrain and non-merchantable forest types.
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Land Base Element Gross Productive Net Area (ha) Percent of Percent
Area Area (ha) Sched. A  Sched. B Total Total of PFLB
(ha) Area (%) (%)
Total Land Base (incl. fresh water) 110,426 685 109,741 110,426 100.0
Less:

Non-Forest/Non-Productive Forest 2,752 28 2,723 2,752 2.5%

Existing Roads 1,617 14 1,565 1,579 1.4%
Productive Forest Land Base 642 105,452 106,095 96.1% 100.0%
Less:

Unstable Terrain 4,049 3,894 10 3,884 3,894 3.5% 3.7%

Steep Slopes 728 683 - 38 38 0.0% 0.0%

Non-merchantable 7,743 7,014 46 5,956 6,002 5.4% 5.7%

Wildlife Habitat Areas 7 7 - 7 7 0.0% 0.0%

Riparian Areas 4,824 3,343 38 2,912 2,950 2.7% 2.8%

Enhanced Riparian Reserves 1,350 1,278 - 903 903 0.8% 0.9%

Old Growth Management Areas 4,671 4,562 - 2,710 2,710 2.5% 2.6%

Canyon Rim Trail 56 56 - 34 34 0.0% 0.0%

Kelowna Dirt Bike Club 15 14 - 2 2 0.0% 0.0%

Existing Wildlife Tree Patches 2,388 2,334 6 1,738 1,744 1.6% 1.6%

Future Wildlife Tree Patches (spatial) 130 129 2 115 117 0.1% 0.1%

Future WTR (aspatial) 21 2,550 2,572 2.3% 2.4%
Timber Harvesting Land Base - Current 519 84,603 85,123 77.1% 80.2%
Less:

Future Roads (aspatial) 227* 0.2% 0.2%
Future Timber Harvesting Land Base 84,896 76.9% 80.0%
* To be applied with a yield table reduction of 0.8% for future managed stands without an existing harvest history

Information Package 14
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Figure 3 TFL 49 Land base classification — FRPA Base Case scenario
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AGE CLASS DISTRIBUTION

The current age class distribution for TFL 49 is summarized in Table 7 and illustrated in Figure 4. About 18% of the
total THLB has had its age reset for this analysis through the update completed for the White Rock Lake fire, and
roughly 67% of the THLB is younger than 50 years.

Age Class (years) THLBArea Non-THLB Total PFLB

(ha) Area (ha) Area (ha)

<0 (Fire Updates) 14,918 4,105 19,023

0-10 4,805 115 4,921
10- 19 14,266 1,980 16,245
20- 29 7,303 126 7,429
30- 39 7,851 677 8,528
40- 49 7,065 758 7,823
50- 59 2,333 297 2,629
60- 69 1,088 274 1,362
70-79 1,798 557 2,355
80- 89 1,950 489 2,439
90-99 2,821 754 3,575
100-109 2,108 700 2,808
110-119 1,944 808 2,752
120-129 1,752 838 2,591
130-139 2,994 1,453 4,447
140-149 1,732 1,146 2,877
150-159 1,140 790 1,931
160-169 598 471 1,069
170-179 655 617 1,272
180-189 1,221 789 2,009
190-199 721 392 1,113
200-209 764 516 1,280
210-219 535 384 919
220-229 1,111 778 1,889
230-239 268 138 406
240-249 627 235 862
>=250 756 784 1,540
Total 85,123 20,972 106,095
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SPECIES COMPOSITION

The overall species composition for the THLB and non-THLB are shown in Figure 5. The predominant species on
the THLB is lodgepole pine (31.9%), with the remainder mostly comprised of Douglas-fir, balsam and spruce.
Minor proportions of cedar, ponderosa pine, and deciduous are also present.
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BIOGEOCLIMATIC CLASSIFICATION

The distribution of the biogeoclimatic classifications (Version 12) for the THLB, Non-THLB, and non-PFLB are shown
in Figure 6. The three most predominant BEC subzones within TFL 49 THLB are the MSdm2 (39.7%), IDFdk2
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(22.3%), and ESSFdc2 (15.8%). Other subzones include the ESSFdc3 (5.8%), IDFdk1 (5.6%), ICHmk2 (2.4%), IDFxh1
(2.2%), ICHxm1 (1.9%), IDFxh2 (1.6%), MSdm3 (1.2%), MSxk2 (1.1%), ICHmk1 (0.4%), and PPxh1 (0.1%). When
rolled up to the Natural Disturbance Type, 66.4% of the THLB is in NDT3 (ecosystems with frequent stand-initiating
events), and 33.6% is in NDT4 (stands with frequent stand-maintaining fires).
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The gross area within the mapped TFL 49 boundary is 110,426 hectares. Of this, 684 hectares are Schedule A
private land owned by Tolko and managed as part of the TFL. All other private land has already been excluded

from within the boundary.

The LiDAR based forest inventory for TFL 49 does not include the full set of BC Land Classification System attributes
that are normally used to identify non-forested and non-productive forest polygons. However, it was found that
most non-forest/non-productive forest polygons could be selected using the “NON_VEG_COVER_TYPE“,
“HERB_COVER_TYPE” and “FOR_MGMT_LAND_BASE_IND"” attributes. Additional lakes and wetlands were also
sourced from the Fresh Water Atlas (FWA) where imagery confirmed that they should be considered as non-forest.
Finally, there was a very small area along the boundary of the TFL that was not included in the LiDAR inventory.

Table 8 summarizes the areas removed from the land base as non-forest or non-productive forest. Although these
polygons (e.g. meadows, lakes, wetlands, etc.) are not considered as forest for purposes of the timber supply
analysis, it is recognized that they may provide important indigenous and habitat values.
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Description Criteria Gross Area (ha) Removed Area (ha)

Rock NON_VEG_COVER_TYPE = “RO” 114.3 114.3
Lakes NON_VEG_COVER_TYPE = “WA” or from FWA 905.8 905.8
Wetlands HERB_COVER_TYPE = “HG” or from FWA 455.1 415.3
Non-forest FOR_MGMT_LAND_BASE_IND” = “N” 2,685.9 1,315.9
Not Typed No VRI attributes 0.5 0.5
Non-forest Total 4,161.6 2,751.8

EXISTING ROADS, TRAILS AND LANDINGS

Permanent roads, trails and landings are not suitable for growing trees. Tolko maintains spatial data that identifies
the location and classification of existing roads within TFL 49. Although wider roads are often delineated as
polygons in the forest inventory, many roads are too narrow to be typed as non-forest. Therefore, buffers
representing the unproductive width of the roads are created and used to approximate the appropriate reduction
to the forested land base. In 2009, Tolko contracted Forsite to sample the roads, trails and landings within TFL 49
and determine the true widths of the non-productive buffer. The summary report from this study (“Estimating the
Non Productive Losses Associated with Roads, Trails and Landings in TFL 49”) is provided in Appendix 2, and the
road widths documented in the study will be used in the current analysis.

Roads from three different spatial sources were combined to ensure that all non-productive area due to roads was
accounted for. First, tenured roads with a status of “construction completed” were extracted from Tolko’s forest
management system. Roads where rehabilitation is proposed or completed were not included as they will be
reforested. Additional non-status roads were extracted from Tolko’s GIS system and were checked visually against
recent satellite imagery to confirm that they had been built and were not rehabilitated. Finally, roads from the
provincial digital roads atlas were extracted for BCTS operating areas where there was no data available in Tolko’s
GIS system.

Almost all logging in TFL 49 is completed using roadside harvesting systems that do not require landings or trails.
Therefore, no additional allowance for these features has been included in this Information Package.

Road Type Length (km)  Buffer Width (m)  Gross Area (ha) Removed Area (ha)
Highway - 23.4 - -
Secondary 17.4 19.2 33.6 32.2
Mainline/FSR 356.8 12.1 432.2 421.8
Operational 1,704.0 6.3 1,077.9 1,053.7
Spurs/Trails 468.9 1.8 73.6 71.4

Total 2,547.1 1,617.3 1,579.2
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FUTURE ROADS, TRAILS, AND LANDINGS

The permanent road network on TFL 49 is very well developed, with most of the TFL in close proximity to an
existing road. Existing roads have been removed from the THLB, and it is assumed that all stands with a logging
history will need no additional reduction for future roads. These stands can be used as the basis for determining
the approximate area required to account for future roads, as follows:

The current THLB area with a logging history is 54,651 hectares. There are another 1,075 hectares within
permanent road buffers that do not overlap with another land base reduction (i.e. would otherwise be THLB) and
are within previously logged stands. Therefore, the proportion of THLB removed for permanent roads in
previously logged stands is 1.9% calculated as:

Proportion of THLB in permanent road = 1,075 ha / (54,651 ha + 1,075 ha) = 1.9%

The remaining THLB area without a logging history is 30,472 hectares. However, there are already some existing
access roads (i.e. roads between existing cut blocks) within this area. The area within permanent road buffers that
does not overlap with another land base reduction (i.e. would otherwise be THLB) and that has not been
previously logged is 359 hectares. Therefore, the additional area required for future roads is 227 hectares
calculated as:

Total future roads = 1.9% * (30,472 ha + 359 ha), less 359 ha = 227 ha

This reduction will be applied as a yield table adjustment of 0.8% for future managed stands where there is no
existing harvest history, calculated as:

Reduction factor = 227 ha / 30,472 ha = 0.8%

Section 37 of the Forest Planning and Practices Regulation requires that a primary forest activity not cause a
landslide that has a material adverse effect. One of the tools that forest companies use to address this
requirement is terrain stability mapping that identifies areas where there is potential for landslides.

Detailed (Level C) terrain stability mapping has been completed for the entire area of TFL 49. Tolko has a
geotechnical engineer on staff that has worked extensively with this mapping during cutblock development. Based
on his advice, all areas with a mapping classification of V (High likelihood of landslide initiation following timber
harvesting) were excluded from the THLB unless there was evidence of previous harvest or they are in a proposed
cutblock. For terrain polygons with mapping classification of IV (Moderate likelihood of landslide initiation
following timber harvesting), all areas where the slope is greater than 60% were excluded from the THLB unless
there was evidence of previous harvest, or they are in a proposed cutblock. Table 10 summarizes the areas
removed from the THLB for unstable terrain.
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Terrain Class Description Gross Area  Productive Area Removed Area

(ha) (ha) (ha)

\Y High likelihood of landslide initiation 1,428.9 1,338.9 1,338.9
following harvesting

IV, slope >60% Moderate likelihood of landslide initiation 2,620.0 2,554.7 2,554.7
following harvesting

Total 4,048.9 3,893.6 3,393.6

LiDAR data has been acquired for 97.9% of TFL 49 and along with TRIM data for the remaining area, was used to
generate a slope layer that was used in this analysis. Slopes greater than 80% are generally not harvested by Tolko
and have been excluded from the THLB unless there is evidence of previous harvesting or they are in a proposed
cutblock. The total area of slopes greater than 80% in TFL 49 is 728.3 hectares, of which 683.0 hectares is
productive forest. After previous land base reductions are accounted for, the net reduction to the THLB was 38.4
hectares.

An operability layer for TFL 49 has not been developed. The land base reductions for unstable terrain and steep
slopes account for areas that are considered to be inoperable and not suitable for timber harvesting.

Non-merchantable forest types have characteristics that make them unlikely to be economically viable for harvest
by Tolko. As discussed in Section 8, they contribute to other values and are an important component of the overall
forest in the TFL. The following stands were removed from the THLB unless there is history of previous harvesting
or they are in a proposed cutblock:

e Deciduous (aspen, cottonwood and birch) leading stands,

o Douglas-fir leading stands less than 141 years old with an inventory site index < 8.5,

e Cedar leading stands less than 141 years old with an inventory site index < 9.0,

e Balsam leading stands less than 141 years old with an inventory site index < 8.0,

e Spruce leading stands less than 141 years old with an inventory site index < 7.5,

e Lodgepole pine leading stands less than 141 years old with an inventory site index < 7.5,
e Larch leading stands less than 141 years old with an inventory site index < 6.5,

e Ponderosa pine leading stands less than 141 years old with an inventory site index < 7.0,
e Deciduous leading stands less than 141 years old with an inventory site index < 8.0,

e Stands that are not expected to achieve conifer volumes of at least 75 m3/hectare and heights of at least
15 metres based on the VDYP yield tables.

Table 11 summarizes the non-merchantable areas within TFL 49.
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Description Gross Area Productive Area  Removed Area

(ha) (ha) (ha)
Deciduous Leading 1,976.0 1,825.8 1,706.9
Douglas-fir leading, <= 140 years old, site index < 8.5 265.2 205.4 170.4
Cedar leading, <= 140 years old, site index < 9.0 7.3 7.3 5.9
Balsam leading, <= 140 years old, site index < 8.0 174.0 123.9 117.0
Spruce leading, <= 140 years old, site index < 7.5 130.2 93.5 88.7
Lodgepole pine leading, <= 140 years old, site index < 7.5 74.5 63.6 48.7
Larch leading, <= 140 years old, site index < 6.5 0.8 0.8 0.8
Ponderosa pine leading, <= 140 years old, site index < 7.0 72.5 51.8 21.2
Deciduous leading, <= 140 years old, site index < 8.0 54.6 40.6 -
Low volume (will not achieve 75 m3/ha and 15 metres of height) 5,859.6 5,260.7 3,842.4
Total 7,743.5%* 7,013.9%* 6,002.0

** Does not add to above values because overlaps between categories are removed

Sections 9 and 10 of the Government Action Regulation permit the government to establish General Wildlife
Measures and Wildlife Habitat Areas (WHA). Section 69 of the Forest Planning and Practices Regulation specifies
that primary forest activities on an area must comply with each General Wildlife Measure that applies to the area.

There is one WHA (#8-126) for Western Screech Owl within TFL 49, and it identifies a core no harvest zone and a
surrounding conditional harvest zone. The no harvest zone has a gross area of 7.0 hectares and was removed from
the THLB. Of this, 7.0 hectares is forested and part of the PFLB. The net area removed from the THLB after
accounting for previous netdown categories is 7.0 hectares.

Riparian management areas are designed to minimize the impacts of harvesting in areas immediately adjacent to
water bodies, including streams, lakes, and wetlands. The Forest Planning and Practices Regulation (Sections 50,
51, and 52) and Tolko’s Forest Stewardship Plan specify the management requirements for riparian areas. There
are no additional requirements identified for lakeshore management zones.

A riparian management area consists of a riparian management zone in which harvesting activity is restricted
through basal area retention requirements, and, depending on the water body classification, may also include a
riparian reserve zone immediately adjacent to the water body. Harvesting is fully excluded within the reserve
zone.

An equivalent riparian management area width was calculated for each riparian class by considering the widths of
the riparian reserve zone and riparian management zone, along with the percentage basal area retention within
the management zone. Buffers were then generated around the riparian features and removed from the THLB.

Table 12 summarizes the buffer widths and area reductions for riparian features. Further details about the source
riparian data and classification details are provided in Section 8.10.1 and Section 8.10.2.
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Feature Class  Feature RRZ* RMZ* RMZ Basal Buffer Width Gross Productive = Removed
Areaor  Width Width Area for Modelling Area Area (ha) Area (ha)
Length (m) (m) Retention (%) (m) (ha)
Lake L1-A - 0 0 N/A 0 - - -
L1-B  715.4 ha 10 20** 100 30 956.0 200.0 188.2
L3 82.7 ha 30 20 6 98.1 6.6 5.8
L4 0.2 ha 30 20 6 0.2 0.1 0.1
Wetlands W1 215.5 ha 10 40 20 18 321.3 79.3 65.4
w2 1.2 ha 10 20 20 14 2.3 1.0 0.6
W3 139.9 ha 30 20 6 177.7 22.8 18.5
W4 0.4 30 20 6 0.5 0.1 0.1
W5 51.1 ha 10 40 20 18 88.2 31.7 30.0
Streams S2 104.3 km 30 20 50 40 822.0 792.7 671.6
S3 202.8 km 20 20 50 30 1,201.2 1,113.9 977.6
S4 447.0 km 0 30 30 9 778.5 732.7 688.3
S5 84.3 km 0 30 50 15 250.2 241.6 201.7
S6-L 64.6 km 0 20 50 10 127.9 120.4 101.8
S6 557.1 km 0 20 >0 0 - - -
Total 4,824.2 3,342.9 2,949.6

* RRZ = Riparian Reserve Zone, RMZ = Riparian Management Zone
** RMZ width for L1-B exceeds FPPR requirement of 0 metres

LAKES AND WETLANDS

Lakes and wetlands were extracted from the forest inventory and supplemented with others from the Fresh Water

Atlas where a review of imagery indicated they should be included. These lakes and wetlands were then classified

using the definitions provided in the Forest Planning and Practices Regulation. Table 13 summarizes the criteria

used for classification of lakes and wetlands.

Feature Class Criteria
Lake L1-A >= 1,000 ha
L1-B >5haand < 1,000 ha
L2 >=1 ha and <=5 ha and in PP/BG/IDFxh/IDFxm/IDFxw biogeoclimatic zone/subzones
L3 >= 1 haand <=5 ha and not in PP/BG/IDFxh/IDFxm/IDFxw biogeoclimatic zone/subzones
L4 >=0.25 ha and <= 1 ha and in PP/BG/IDFxh/IDFxm/IDFxw biogeoclimatic zone/subzones
Wetlands w1 >5ha
w2 >=1 ha and <= 5 ha and in PP/BG/IDFxh/IDFxm/IDFxw biogeoclimatic zone/subzones
w3 >=1 ha and <=5 ha and not in PP/BG/IDFxh/IDFxm/IDFxw biogeoclimatic zone/subzones
W4 >=0.25 ha and <=1 ha and in PP/BG/IDFxh/IDFxm/IDFxw biogeoclimatic zone/subzones
W5 Two or more wetlands with overlapping riparian management zones and combined area >=5 ha
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STREAMS

Streams are classified using the definitions provided in the Forest Planning and Practices Regulation, based on their
width, presence or absence of fish, and whether they are in a community watershed. In addition to the FRPA
criteria, Tolko’s Forest Stewardship Plan classifies S6 streams into large (S6-L) and small (S6) categories. Table 14
summarizes these criteria.

In March 2021, a LiDAR based stream layer for timber supply review purposes was developed by Forsite using the
following general methodology:

e Creation of a stream network using flow accumulation modelling of the LiDAR digital elevation model.
This network is very dense and many of the predicted streams do not actually have water present in
them. It also does not provide information about the predicted stream width.

o LiDAR data was used to generate average slope for each 100 m segment of the stream network.

e Tolko's operational stream class dataset was used to develop relationships between stream width and
LiDAR derived flow accumulation data.

e  The stream width/flow accumulation relationship was used to classify the stream data into predicted
width categories.

e Tolko’s operational stream class data, provincial fish presence/absence data, and stream slope was used
to classify each stream according to whether it is expected to contain fish.

e The predicted stream widths, fish presence/absence, and location relative to community watershed
boundaries was used to assign the predicted stream class as defined in Table 14.

e Minor edits to stream class were completed where the stream class from operational data did not
correspond with the predicted stream class.

Class Fish Present orina Width
Community Watershed

S1-A Yes > 100m

S1-B Yes >20 mand <100 m
S2 Yes >=5mand<=20m
S3 Yes >=1.5mand<5m
S4 Yes <15m

S5 No >3m

S6-L No >=1.5mand <=3m
S6 No <15m

The Okanagan Shuswap Land and Resource Management Plan identified an additional budget of 10,000 hectares
within the THLB in the Okanagan TSA and associated TFL’s to be designated as enhanced riparian reserves (ERRs).
Tolko has spatially located the required area within TFL 49 and these areas have been removed from the THLB.
The total area of ERRs within TFL 49 is 1,350.4 hectares, of which 1,278.0 hectares is forested and part of the PFLB.
The net area removed from the THLB after accounting for previous netdown categories is 902.8 hectares.
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Non-legal, spatial Old Growth Management Areas (OGMAs) have been established as part of the Okanagan-

Shuswap Land and Resource Management Plan process to manage for the old growth requirements outlined in the

Order Establishing Provincial Non-Spatial Old Growth Objectives, June 2004. All OGMAs within the TFL 49
boundary were excluded from the THLB. The gross area of OGMAs within TFL 49 is 4,670.7 hectares, of which

4,561.7 hectares is productive forest. After accounting for other reductions to the land base, the net area removed
from the THLB was 2,709.7 hectares.

There are several active recreations sites and recreation reserves located within TFL 49. In general, these areas are

not removed from the THLB in timber supply reviews as harvesting can occur within them if it can be completed in

a manner consistent with the established recreation objectives. However, the areas within each recreation

polygon are summarized in Table 15 for information purposes. In addition, there are two recreation trails located

in the TFL that have not been established but are used by the public. These are the Arthur Lake Recreation Trail

(1.5 km) and the Spa Hills Snowmobile Trails (45.2 km).

Name Type Gross Productive = Removed THLB Area
Arthur Lake North Recreation Site 3.1 3.0 - 1.9
Bear Creek Recreation Site 24,788.2 23,913.8 - 19,337.1
Bear Creek Aspen Trail Head Recreation Reserve 38.1 36.6 - 30.7
Bear Creek Upper Pits Recreation Reserve 6.7 6.1 - 5.7
Bearcat Caves Recreation Reserve 93.2 91.0 - 53.7
Beautiful Lake Recreation Site 50.1 28.8 - 16.7
Blackwell Lake Recreation Site 23.9 23.3 - 10.2
Blue Grouse Mountain Bike Trails  Recreation Reserve 788.4 734.0 - 390.8
Bolean Lake Recreation Site 2.3 2.1 - 1.3
Dobbin Lake Recreation Reserve 1.2 0.8 - 0.3
Esperon Lake Cabin Recreation Reserve 0.2 0.2 - -
Islaht Lake Recreation Site 25.7 24.9 - 15.9
Jackpine Lake Recreation Site 20.5 18.5 - 14.5
Jimmy Lake Recreation Site 8.0 8.0 - 5.3
Lambly Lake Recreation Site 49.7 44.6 - 31.2
Nugget Lake Recreation Site 1.9 1.8 - 1.1
Okanagan Lake (East Sun) Recreation Site 34,5 34.3 - 25.7
Pond Lake Recreation Reserve 7.7 5.6 - 2.8
Pratt Lake Recreation Site 10.6 9.2 - 6.5
Salmon River Recreation Site 8.1 6.3 - 4.9
Sandberg Lake Recreation Site 6.2 6.1 - 3.9
Sheila Lake Recreation Site 20.3 14.1 - 9.9
Spa Hills Snowmobile Cabin Recreation Site 0.3 0.3 - 0.1
Spa Lake Recreation Site 12.5 11.9 - 7.7
Spanish Lake Recreation Site 334 24.1 - 12.0
Terrace Mountain Lookout Recreation Site 3.9 2.1 - 0.1
Weyman Creek Recreation Reserve 7.6 7.1 - -
Weyman Falls Recreation Reserve 6.4 6.4 - 0.6
Woods Lake North Recreation Site 16.6 15.1 - 11.3
Total 26,069.3 25,080.2 - 20,002.1
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A portion of the Shorts Creek Canyon Rim Trail is located within TFL 49. Tolko’s Forest Stewardship Plan indicates
that this Class A trail will be managed by retaining 66% of the basal area within 100 metres of the trail. This will be
modelled in the timber supply analysis by removing a 66 metre buffer on each side of the trail from the THLB.

The total area of this buffer within TFL 49 is 55.9 hectares, of which 55.8 hectares is forested and part of the PFLB.
The net area removed from the THLB after accounting for previous netdown categories is 33.6 hectares.

The Kelowna dirt bike club has a Licence of Occupation within TFL 49 which has been removed from the THLB. The
total area of this polygon is 14.9 hectares, of which 14.0 hectares is productive forest. After previous land base
reductions are accounted for, the net reduction to the THLB is 2.3 hectares.

Section 66 of the Forest Planning and Practices regulation requires that on average, 7% of the total cutblock area
harvested must be retained as wildlife tree retention (WTR). Tolko’s Forest Stewardship Plan is consistent with
this requirement.

Wildlife tree patches (WTPs) are defined during layout and are maintained spatially in Tolko’s forestry
management system and are also reported to RESULTs. All long-term WTPs were removed from the THLB. The
gross area of existing WTPs within TFL 49 is 2,387.8 hectares of which 2,333.9 hectares is productive forest. The
net reduction to the THLB after accounting for other land base reductions is 1,744.1 hectares.

In addition to these existing WTPs, Tolko’s planned cutblock data includes 129.6 hectares of spatially located
future WTPs, of which 129.0 hectares are productive forest, and 117.2 hectares would otherwise be THLB. These
future WTPs were also removed from the THLB. When these are combined with the existing WTPs, approximately
73.9% of the WTPs would otherwise be THLB, calculated as:

1,861.3 ha THLB in WTPs / 2,517.4 ha gross WTP area

Future WTP retention will be modelled as 7% of gross cutblock area, as specified in Tolko’s FSP. Using the
historical proportion of WTPs that would otherwise be THLB (73.9%) within existing WTPs, the anticipated
incremental THLB reduction to account for wildlife tree retention is (7% * 73.9%), or 5.17%.

RESULTs data shows that the first blocks with wildlife tree retention were harvested in 1992. Therefore, this
analysis assumes that existing WTPs are associated with previously harvested stands that are currently 30 years or
younger in age. For the remainder of the THLB that is greater than 30 years old and not in a planned cutblock, an
aspatial netdown of 5.17% will be applied in the model.

FORSITE Information Package 26



Inventory Aggregation

Aggregation of individual forest stands is used to reduce complexity of the inventories for purposes of timber
supply modelling.

Stands are grouped into analysis units (AUs) to reduce the number of yield tables required within the model. The
criteria used to assign analysis units varied depending on stand origin (natural, existing managed and future
managed), stand age, silviculture history, fire update, and salvage status.

Base AUs were assigned to each polygon using biogeoclimatic subzones, leading species groups, and three
managed stand site index classes. The thresholds for these site index classes were chosen by reviewing the
managed stand site index distribution for each biogeoclimatic subzone/species group and choosing breakpoints
such that the medium class captures most of the land base within a relatively narrow site index range, with the
lower and upper classes representing those areas that are either much lower or much higher than the average.
Table 16 summarizes the base analysis units. These base AUs were used to define the analysis units for future
managed stands, as well as forming part of the analysis unit definition for existing stands.

Analysis units for natural stands were assigned using the age of the stand (< 81 years, >= 81 years) and the
maximum volume that the stand is expected to achieve using the VDYP projected yield table for the stand (< 100
m3/ha, 100-150 m3/ha, 150-200 m3/ha, 200-350 m3/ha, and > 350 m3/ha). These groupings were then further
subdivided using the base analysis units except for the <100 m3/ha category which had very little area in it.

Analysis units for existing managed stands were assigned to each individual silviculture opening where an opening
was identified in the spatial data. For those managed stands where an opening was not identified, the base
analysis units were used to assign the analysis unit. The silviculture era of the managed stand was also used to
further define the aggregations.

Stands within the White Rock Lake fire that are within proposed salvage blocks were aggregated using the base
analysis units. Similarly, stands where the age was reset during the fire update process were grouped according to
their base analysis unit. Table 17 summarizes the analysis units that will be used for the modelling.
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BEC Species Site Index AU  THLB Area BEC Species Site Index AU THLB Area
(ha) (ha)
ESSFdc2 Sx/BI <145 1 2,157.3 | IDFdk2 Fd/Lw/Py <16.0 40 1,574.6
14.5-19.0 2 4,964.9 16.0-19.0 41 9,148.1
>19.0 3 2,255.5 >19.0 42 1,314.1
Other <15.5 4 855.7 Pl <17.5 43 314.9
15.5-18.0 5 2,059.8 17.5-20.5 44 4,077.8
> 18.0 6 1,140.5 >20.5 45 1,049.0
ESSFdc3 Sx/BI <145 7 1,415.8 Other <16.0 46 161.4
14.5-19.0 8 1,772.3 16.0-21.0 47 1,103.5
>19.0 9 1,012.8 >21.0 48 206.1
Other <17.5 10 429.0 | IDFxh1 Fd/Other <15.0 49 440.9
17.5-21.5 11 285.4 15.0-17.0 50 633.6
>21.5 12 54.1 >17.0 51 58.2
ICHmk1 Fd/Lw <18.0 13 4.3 Py <15.0 52 185.7
18.0-19.5 14 104.8 15.0-17.0 53 521.4
>19.5 15 12.9 >17.0 54 38.9
Other <18.5 16 25.5 [ IDFxh2 All <15.0 55 298.4
18.5-20.0 17 138.3 15.0-17.0 56 773.4
>20.0 18 28.4 >17.0 57 259.1
ICHmk2 Sx/BlI <18.0 19 142.9 | MSdm?2 Pl <18.0 58 2,654.9
18.0-21.0 20 606.9 18.0-20.5 59 12,596.9
>21.0 21 549.8 >20.5 60 3,727.5
Fd/Lw <18.0 22 44.3 Sx/BlI <15.0 61 398.8
18.0-20.5 23 190.0 15.0-19.5 62 7,856.9
>20.5 24 118.0 >19.5 63 2,893.1
PI <20.0 25 71.9 Other >18.0 64 197.8
20.0-22.5 26 223.4 18.0-19.5 65 2,977.5
>22.5 27 121.7 >19.5 66 456.0
ICHxm1 All <18.0 28 464.5 | MSdm3 Pl <18.0 67 64.9
18.0-22.0 29 552.2 18.0-20.5 68 195.3
>22.0 30 565.7 >20.5 69 124.8
IDFdk1 Fd/Lw <16.5 31 167.9 Sx/BlI <175 70 164.9
16.5-19.0 32 2,623.2 175-210 71 57.9
>19.0 33 462.2 >21.0 72 24.8
PI <18.0 34 60.8 Other <18.5 73 14.1
18.0-20.0 35 720.1 18.5-21.0 74 178.2
>20.0 36 174.5 >21.0 75 195.5
Other <17.0 37 135.6 | MSxk2 PI/Fd <18.0 76 99.0
17.0-21.0 38 359.4 18.0-21.0 77 563.0
>21.0 39 80.5 >21.0 78 85.6
Sx/BI <16.5 79 15.0
16.5-18.5 80 107.4
>18.5 81 45.7
PPxh1 All <15.0 82 6.9
15.0-18.0 83 107.6
>18.0 84 1.0
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Analysis Units

Description

Land Base

Regeneration
Analysis Unit

1-6
101-184
201 -284
301-384
401 -484

1101 -1184
1201 -1284
1301 - 1384
1301 - 1384
11001 - 11084
100001 - 100084
200001 — 201484
300001 — 300084
300101 - 301999
302001 — 302084
302101 - 303999
304001 — 304084
304101 — 305999
306001 — 306084
306101 — 307999
308001 — 308084
308101 — 309999
310001 - 310084
310101 - 311999
400001 - 400084
401001 - 401084
600001 — 600084

Existing Natural Stands, Max. volume < 100 m3/ha

Existing Natural Stands < 81 years old, Max volume 100 to 150 m3/ha
Existing Natural Stands < 81 years old, Max volume 150 to 200 m3/ha
Existing Natural Stands < 81 years old, Max volume 200 to 350 m3/ha
Existing Natural Stands < 81 years old, Max volume > 350 m3/ha

Existing Natural Stands >= 81 years old, Max volume 100 to 150 m3/ha
Existing Natural Stands >= 81 years old, Max volume 150 to 200 m3/ha
Existing Natural Stands >= 81 years old, Max volume 200 to 350 m3/ha

Existing Natural Stands >= 81 years old, Max volume >350 m3/ha

Existing Natural Stands (non-THLB)

White Rock Lake Fire Salvage Stands

Un-salvaged burnt stands with ages reset due to fire
Existing Managed without opening, 37 to 52 years old
Existing Managed with opening, 37 to 52 years old
Existing Managed without opening, 32 to 36 years old
Existing Managed with opening, 32 to 36 years old
Existing Managed without opening, 26 to 31 years old
Existing Managed with opening, 26 to 31 years old
Existing Managed without opening, 13 to 25 years old
Existing Managed with opening, 13 to 25 years old
Existing Managed without opening, 6 to 12 years old
Existing Managed with opening, 6 to 12 years old
Existing Managed without opening, 1 to 5 years old
Existing Managed with opening, 1to 5 years old
Future Managed stands without future road reduction
Future Managed stands with future road reduction
Future stands following disturbance in non-THLB

(1971-1986)
(1971-1986)
(1987-1991)
(1987-1991)
(1992-1997)
(1992-1997)
(1998-2010)
(1998-2010)
(2011-2017)
(2011-2017)
(2018-2021)
(2018-2021)

THLB
THLB
THLB
THLB
THLB
THLB
THLB
THLB
THLB
Non-THLB
THLB
PFLB
PFLB
PFLB
PFLB
PFLB
PFLB
PFLB
PFLB
PFLB
PFLB
PFLB
PFLB
PFLB
THLB
THLB
Non-THLB

400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084

400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
400001 - 401084
600001 - 600084

The forest estate model used for this analysis (PATCHWORKS ™) does not require that unique, mutually exclusive

zones be established to model non-timber resource requirements. Rather, stands are assigned to non-timber

values based on their geographic location to allow objectives to be formulated for those values in the modeling

framework. In general, a single stand will often belong and contribute to the status of more than one non-timber

resource.

Table 18 provides an overview summary of the aggregations that will be used in this analysis to model non-timber

resource objectives. Further details concerning the aggregation and model formulation are found in the sections

of this report cross referenced in the table.
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Non-timber Resource

Aggregation Level

Objective Type

Section Cross
Reference

Landscape level biodiversity
Adjacency

Watershed health

Visual quality

Mule deer winter range
Moose winter range
Bighorn sheep

Mountain goat

Bear Creek trails

Landscape unit, BEC

NDT,TFL Block
Watershed/snowline

Visual landscape inv. polygon
Mule deer planning cell
Moose planning cell

Sheep planning cell

Goat planning cell

Buffered polygon

Min. Retention

Patch Size

Max. Disturbance (ECA)

Max. Disturbance

Min. Retention/ Max. Disturbance
Min. Retention/Max. Disturbance
Min. Retention

Max. Disturbance

Max. Disturbance

Section 12.2.1
Section 12.2.3
Section 12.2.4
Section 12.2.5
Section 12.2.6
Section 12.2.7
Section 12.2.8
Section 12.2.9
Section 12.2.10

Growth and Yield

Forest estate modelling requires estimates for attributes such as net volume, species composition, and diameter

for different stand types over time as the stands age. Growth and yield assumptions describe how these attributes

are developed and incorporated in the model for natural and managed stands.

This section describes the information, data sources, assumptions, and methods for generating growth and yield

estimates for TFL 49.

Site index is an estimate of site productivity for tree growth and provides a common base for comparing the

productivity of different sites. Site index is species-specific and is expressed as the height of the dominant trees at
the reference age of 50 years.

The LiDAR based forest inventory contains an estimate of site index for each forested polygon calculated using the
height and age attributes present in the inventory. In general, site indices for older stands are underestimated
using this methodology, and site indices for younger stands are dependent on the accuracy of both stand heights
and stand ages. Site index for stands less than 20 years old is also unreliable when calculated using age and height.
Therefore, the potential site index for managed stands in timber supply analyses is generally derived from the
provincial site productivity layer maintained by the Ministry of Forests. In the case of TFL 49, the LiDAR based
inventory results in accurate estimates of stand height, and ages are also accurate for stands less than or equal to
51 years as they were derived from RESULTs data. As a result, this analysis will use the inventory site index for
stands 20 to 50 years old and the provincial site productivity layer for all other stands when estimating the
potential site index for input into the TIPSY model used to generate managed stand yields.

Figure 7 provides a comparison of inventory site index with the managed stand site index for stands in the THLB.
Overall, the weighted managed stand site index is 18.5 metres versus 17.8 metres for the inventory site index.
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UTILIZATION LEVELS

Utilization levels define the portion of the tree considered to be merchantable volume. Standards for utilization
are specified in the cutting authority for the licence, and volume that meets these standards is charged against the
allowable annual cut. The minimum merchantable timber specifications for TFL 49 are shown in Table 19. These
will be used for all species and analysis units (natural and managed) when developing the yield tables for this

analysis.
Species Minimum Diameter Maximum Minimum Top
at Breast Height Stump Height Diameter Inside Bark
Lodgepole pine 12.5cm 30.0cm 10.0cm
Other conifer 17.5cm 30.0cm 10.0cm

DECAY, WASTE, AND BREAKAGE

For natural stands, default reductions to stand volume for decay, waste and breakage will be applied in the
Variable Density Yield Projection (VDYP 7) model. Within the TIPSY model used for managed stands, the default
Operational Adjustment Factor 2 (OAF2) will be applied to account for merchantable volume losses due to decay,
waste, and breakage (Section 10.6.5).
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Deciduous volumes were removed from all yield tables by not including reported deciduous volumes from TIPSY or
VDYP in total merchantable volume. In addition, future managed stand yield tables for existing natural stands will
be reduced by 0.8% in the model to account for future roads (see Section 8.4.2).

Although the inventory for TFL 49 has attributes that show harvest dating from 1950, the first evidence of planting
occurring isin 1971. For this analysis, all stands without a logging history or stands older than 52 years old (the
approximate age of stands established in 1971) will be considered natural for purposes of yield table development.
Yield tables for natural stands were created using the Variable Density Yield Table Projection (VDYP 7) model
(version 7.19h, VDYPSI version 7.13c, SINDEX Version 1.51).

Details regarding the creation of yield tables for each stand in the LiDAR inventory are provided below. Once these
individual yield tables were created, they were used to create yield tables for the analysis units used in the
modelling by area-weighting their contribution to the analysis unit.

CREATION OF VDYP INPUT FILES

The LiDAR inventory has a reliable estimate of existing stand volume for each polygon based on the relationship
between LiDAR attributes and field sampled volume. To create yield tables that project future growth, the LiDAR
inventory attributes of age, height, basal area, stems per hectare, and crown closure for live stems were used to
develop an initial VDYP input record for each inventory polygon. It was found that the yield tables created by
VDYP overestimated the existing inventory volume by about 11.8% for stands greater than 52 years old. Figure 8
shows a comparison of the LiDAR volumes versus the initial VDYP predicted volumes.

To correct for this difference, the density attributes (basal area, stems per hectare, and crown closure) were
proportionately adjusted in the VDYP input records so that a better correlation was obtained between existing live
volume and predicted volume. Figure 9 shows the comparison of predicted VDYP volumes with existing LiDAR
volume after the adjustment to VDYP inputs was completed. There were a few polygons that could not be fully
adjusted because the VDYP inputs would have unreasonable values.

FORSITE Information Package 32



Initial VDYP inputs: Stands > 52 years

VDYP Volume

0 100 200 300 400 500 600 700 800 900
Lidar Volume

Adjusted VDYP inputs: Stands > 52 years

900
800
700
600
500
400
300
200
100

VDYP Volume

0 100 200 300 400 500 600 700 800 900
Lidar Volume

ADJUSTMENT FOR STANDS WITH DEAD VOLUME

The LiDAR inventory contains attributes for both estimated live and dead volumes present within the stands.
While the source of these dead volumes is not always known, there have been infestations of mountain pine
beetle, spruce beetle, and Douglas-fir bark beetle in the past.

The VDYP input files were calibrated to match the current live volumes and project these through time. However,
the projections do not account for the growing space occupied by the dead trees that will eventually be replaced
with an understorey that can contribute to future harvest volumes if the stand is not harvested in the short or
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medium term. This can result in stands being removed from the THLB because of low productivity when they in
fact have the potential to contribute to future timber supply. Therefore, yield tables that account for this future
growth were created for stands with more than 10 percent current dead volume, as follows:

A VDYP curve was created using the density attributes for both the live and dead stand components
combined. These inputs were adjusted in a similar manner to that described in Section 10.5.1 above so
that the predicted volume was similar to the total live and dead LiDAR inventory volume. This yield curve
represents the expected yield for the polygon if the dead component was still alive.

The difference between the above yield curve and the live yield curve was calculated to create a curve
representing the growth of the dead trees.

The curve representing the growth of the dead trees was shifted along the age axis so that it started at
the reference year of the inventory

The yield table for the live component was added to the curve representing the understory to create the
final yield table for the polygon.

Figure 10 illustrates the results of this approach for a stand that is currently 150 years old and 41 percent dead.
The predicted understory curve does not contribute to the total stand volume for another 55 years when it
reaches 205 years old. This ensures that short-term harvest levels reflect the current growing stock, while
recognizing that there will likely be understorey growth in the future to replace the current dead volume

component.
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TERRACE MOUNTAIN AND FALKLAND FIRE LOW VOLUME STANDS

The Terrace Mountain Fire occurred in 2009 and affected a large area of Block A south of Shorts Creek, and a fire in

the Falkland area in 2003 affected a portion of Block C. Salvage operations were completed shortly after these
fires and the LiDAR inventory reflects the current stand characteristics for unharvested stands that were affected
by the fires. For burned stands that were not salvaged, there are examples in the inventory where it is apparent
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that the projected VDYP yield tables do not account for the future growth potential of the site. These stands have
mature ages with low crown closure and reasonable site indices. The adjustment made for dead volume described
in Section 10.5.2 does not always work for these stands because the remaining dead volume has been reduced as a
result of the fire. For these stands, the following approach was used.

e Average yield tables by biogeoclimatic subzone and 5 metre site index classes were created by area
weighting the VDYP yield tables for stands outside the area affected by the fires.

e The difference between the initial live volume yield curve for fire affected stands and the appropriate
average vyield curve (i.e. same BEC subzone and site index class) was calculated to create a curve
representing the difference in growth potential of the stand.

e The curve representing the difference in growth potential was shifted along the age axis so that it started
at the reference year of the inventory.

e Theyield table for the live component was added to the curve representing the understory to create the
final yield table for the polygon.

Figure 11 illustrates the results of this adjustment for a stand that is currently 133 years old with a crown closure of
10 percent. The original live volume yield curve produces a maximum volume of about 38 m3/ha. When the
adjustment to account for future understorey growth is made, the stand achieves a merchantable volume of 75
m3/ha at age 270 (over 137 years from now). Similar to the adjustment for dead volume described in Section
10.5.2, this ensures that short and mid-term harvest levels reflect current growing stock, while recognizing the
future growth potential of the site.
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SALVAGE YIELD TABLES

Yield tables for fire salvage blocks were created by area-weighting the LiDAR inventory live volume for each
analysis unit. No further growth was accounted for on the assumption that this volume is dead and is salvaged in
the first period of the planning horizon.

EXISTING TIMBER VOLUME COMPARISON

The total volume of the current inventory using LIiDAR based polygon specific inventory volumes was compared to
the total volume using the natural stand yield table volumes. This step is undertaken to ensure that no errors were
made in aggregation and that no significant aggregation bias exists. Managed stand analysis units were not
included in this comparison. Table 20 shows the results of this comparison for the timber harvesting land base.
Overall, the yield tables are just over 2% higher than the LiDAR based inventory volumes.

Polygon Description AU Range Inventory Yield Table Percent Agreement
Volume (m3) Volume (m3) (yield table/inventory)

Existing Live Natural Stands 1-1384 3,803,319 3,892,477 102.3

Salvage Stands 100001 - 100084 329,884 329,882 100.0

Total 4,133,203 4,222,359 102.2

Managed stands for this analysis are all stands that are 52 years of age and younger where there is a harvest
history, and non-free growing stands that were assumed to be burned and regenerated with Section 108 funding
during the update process used to account for the 2021 White Rock Lake fire (see Section 7.2). Yield tables were
created for these stands using the Table Interpolation for Stand Yields (TIPSY) model, version 4.4, March 25, 2019.
Site index for each regenerated species was determined for each managed stand analysis unit using the area
weighted average managed stand site index described in Section 10.1. Other TIPSY inputs (species composition,
genetic worth, density, and regeneration method) will be discussed in the subsequent sections of this information
package.

SILVICULTURE MANAGEMENT ERAS

Existing managed stands were divided into six historic eras that reflect availability of planting records and different
levels of genetic worth for the planted stock (see Section 10.6.4). The age of existing stands will be used as a
surrogate for these silviculture eras.

An additional era represents non-free growing stands affected by the 2021 White Rock Lake fire that are expected
to be reforested under Section 108 of the Forest and Range Practices Act. Finally, an era has been created to
represent future managed stands. Table 21 lists the silviculture eras and age ranges that will be used for this
analysis.
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Silviculture Era Age Range THLB Area (ha)
1971 - 1986 37 to 52 years 9,325
1987 - 1991 32 to 36 years 3,870
1992 - 1997 26 to 31 years 4,604
1998 - 2010 13 to 25 years 13,713
2011 -2017 6 to 12 years 6,249
2018 - 2021 <=5years 2,214
Fire Regeneration - Section 108 3,744
Future Managed 85,123

SILVICULTURE ERA 1 (1971 TO 1986)

Planting records indicate that planting first occurred in 1971 within TFL 49. In 1987, forest licensees became
legally responsible for reforestation activities. Therefore, the first silviculture era has been defined as stands
established between 1971 and 1986.

There are incomplete silviculture records for this era, and not all stands in this era have openings identified in the
spatial data. An analysis of RESULTs data where it exists indicates that the proportion of openings that were
planted in each biogeoclimatic zone is roughly:

e ESSF:  75%
e |CH: 40%
e |DF: 85%

e MS: 85%
SILVICULTURE ERA 2 (1987 TO 1991)

This era represents the period where Tolko was legally responsible for reforestation prior to the first use of Class A
seed in the TFL. RESULTSs data indicates that the proportion of openings planted by biogeoclimatic zone increased
from that prior to 1987, as follows:

e ESSF:  100%
e |ICH: 80%
e IDF: 85%

e MS: 92%
SILVICULTURE ERA 3 (1992 TO 1997)
This era is characterized by the first use of Class A seed, primarily for planted spruce. RESULTs data indicates that
the proportion of stands planted by biogeoclimatic zone is similar to that for the period 1987 to 1991:
e ESSF:  100%
e |ICH: 80%
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e |DF: 85%
e MS: 92%

SILVICULTURE ERA 4 (1998 TO 2010)

Planting increased during this era, with virtually all ESSF, ICH, and IDF stands being planted. The proportion of MS
stands that were planted remained the same at 92%. Genetic worth for both lodgepole pine and spruce increased,
and Class A seed with improved genetic worth was introduced for western larch.

SILVICULTURE ERA 5 (2011 TO 2017)

Planted proportions for this era are the same as those used for the period 1998 to 2010, with all biogeoclimatic
zones 100% planted except the MS (92% planted). The genetic worth for both lodgepole pine and spruce both
increased significantly during this era.

SILVICULTURE ERA 6 (2018 TO 2021)

Tolko's silviculture forester confirmed that virtually all stands were planted during this period, including those in
the MS biogeoclimatic zone. Genetic worth for spruce increased when compared with the previous era, and Class
A seed was also used for Douglas-fir and a small proportion of the planted ponderosa pine.

FUTURE MANAGED STANDS

This era includes all future managed stands. For this era, planting records for the past 10 years on TFL 49 were
reviewed to determine species composition and planting density for BEC subzone/previous leading species
combinations. These regimes were reviewed by Tolko's silviculture forester and confirmed to be appropriate for
expected future silviculture practices with a few minor adjustments. Table 22 summarizes the species and
densities that will be used for future managed stands.

For this analysis, the regeneration assumptions for the non-free growing stands burned in the 2021 White Rock
Lake fire that are expected to be reforested with Section 108 funding will be the same as for future managed
stands.
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BEC Leading Base Analysis Units Regen Density Species Composition Regen
Species Method Delay
ESSFdc2 Sx/BI 1-3 Planted 1325 Sx80 PI 20 2
Other 4-6 Planted 1325 Sx60 Pl40 2
ESSFdc3 Sx/BI 7-9 Planted 1250 Sx77 PI23 2
Other 10-12 Planted 1200 Sx50 PI49 Fd1 2
ICHmk1 Fd/Lw 13-15 Planted 1450 Fd49 P146 Sx5 2
Other 16-18 Planted 1350 P163 Sx21 Fd16 2
ICHmk2 Sx/BI 19-21 Planted 1275 Sx57 PI38 Fd3 Cw2 2
Fd/Cw 22-24 Planted 1200 Sx44 PI33 Fd23 2
Pl 25-27 Planted 1200 PI65 Sx24 Fd10 Lwl 2
ICHxm1 All 28-30 Planted 1275 Fd52 PI25 Lw21 Cw2 2
IDFdk1 Fd/Lw 31-33 Planted 1250 Fd56 PI39 Sx3 Lwl Pyl 2
Pl 34-36 Planted 1050 P173 Sx19 Fd8 2
Other 37-39 Planted 1125 P145 Fd31 Sx24 2
IDFdk2 Fd/Lw/Py 40-42 Planted 1350 Fd62 PI30 Py5 Sx2 Lwl 2
Pl 43-45 Planted 1150 PI51 Fd40 Sx8 Py1 2
Other 4648 Planted 1125 Fd46 Pl46 Sx7 Pyl 2
IDFxh1 Fd/Other 49-51 Planted 1250 Fd81 Py10 PI9 2
Py 52-54 Planted 1075 Fd82 Py18 2
IDFxh2 All 55-57 Planted 1425 Fd78 Py22 2
MSdm?2 Pl 58 - 60 Planted 1250 P174 Sx20 Fd6 2
Sx/BlI 61-63 Planted 1250 P164 Sx28 Fd5 Lw3 2
Other 64 - 66 Planted 1150 P164 Fd26 Sx8 Py2 2
MSdm3 PI 67 -69 Planted 1175 PI75 Sx25 2
Sx/BlI 70-72 Planted 1400 P160 Sx30 Fd10 2
Other 73-75 Planted 1200 PI55 Fd35 Py8 Sx2 2
MSxk2 PI/Fd 76 -78 Planted 1000 P184 Sx15 Fd1 2
Sx/BI 79-81 Planted 1000 PI75 Sx25 2
PPxh1 All 82-84 Planted 1200 Py80 Fd20 2

GENERAL APPROACH FOR TIPSY YIELD TABLES

Where possible, site-specific silviculture information was used to generate the managed stand yield tables. The

following subsections describe the approach used for the various levels of available data.

PLANTED STANDS WITH IDENTIFIED OPENINGS

Some, but not all, of the existing managed stands have openings identified in the inventory. For these stands

where openings are present, two approaches were used to develop the inputs for TIPSY.

For openings with planting records, the species composition, genetic worth, and initial density were summarized

from the planting records. A yield table was created with TIPSY using these parameters for each opening.
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There were other openings in the data where RESULTSs data indicated that the opening had been planted but there
were no planting records available. For silviculture eras prior to 2018, these openings used weighted species
composition and density derived from the LiDAR inventory attributes. The maximum planting density allowed was
1250 stems per hectare even if the inventory indicated a higher number. Genetic worth was assigned using the
average genetic worth values for the specific era. For the most recent silviculture era (2018 to 2021), the TIPSY
inputs were the same as for future managed stands.

NATURAL STANDS WITH IDENTIFIED OPENINGS

Where RESULTs information indicates that an opening was regenerated naturally, weighted species composition
and density were derived from the LiDAR inventory attributes for the stands included in the opening. A minimum
density of 800 stems per hectare was used for openings that were below this threshold. TIPSY yield tables were
created for each opening using these parameters and the “Natural” regeneration option. Genetic worth was not
assigned to these natural yield tables.

IDENTIFIED OPENINGS WITH UNKNOWN REGENERATION TYPE

In some cases, the regeneration type for openings could not be identified from the RESULTs data. For these
openings, the weighted species composition and density were derived from the LiDAR inventory attributes for the
stands included in the opening. A minimum density of 800 stems per hectare was used for openings that were
below this threshold. Both a “Planted” and a “Natural” TIPSY yield table was created for each opening using these
inputs, with the density for the “Planted” table limited to a maximum of 1250 stems per hectare. Genetic worth
was not assigned to either the planted or natural tables. These two yield tables were then weighted according to
the historic planted/natural proportions by BEC zone and silviculture era described in Section 10.6.1.

STANDS WITHOUT IDENTIFIED OPENINGS

In some cases, particularly for older managed stands, there is no opening identified. Tolko’s silviculture forester
has indicated that although there is no silviculture information available, it is likely that these stands followed the
same general reforestation practices that were used for that era. Therefore, a similar approach was used to that
described for identified openings with unknown regeneration type. The analysis units for these stands were
created using the base analysis units and silviculture eras (see Section 9.1). Weighted species composition and
density by biogeoclimatic zone/silviculture era were derived from the LiDAR inventory attributes. A minimum
density of 800 stems per hectare was used for combinations where the density was below this threshold. Both a
“Planted” and a “Natural” TIPSY yield table was created for each analysis unit using these inputs, with the density
for the “Planted” table limited to a maximum of 1250 stems per hectare. Genetic worth was not assigned to either
the planted or natural tables. These two yield tables were then weighted according to the historic planted/natural
proportions by BEC zone and silviculture era described in Section 10.6.1.

REGENERATION DELAY

Regeneration delay is the time elapsed between harvesting and the establishment of a new stand of trees, taking
into account the age of the planted trees. For this analysis, regeneration delays will be applied in the yield tables
when they are created using TIPSY. Tolko typically experiences regeneration delays of two years or less for planted
stands, and four years when stands regenerate naturally. These regeneration delays will be used for this analysis.
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As discussed in Section 7.2, an additional regeneration delay has been incorporated into the age of stands
impacted by the White Rock Lake fire.

GENETIC IMPROVEMENT

Planting records from RESULTs were combined with the genetic worth for each planted seedlot to evaluate the

historic use of Class A seed in TFL 49. The first use of Class A spruce seed occurred in 1992. Class A seed was first

used for lodgepole pine in 1998, and for western larch in 2002. In contrast, there was no use of Class A seed for

Douglas-fir until 2018. A small amount of Class A seed was also used for ponderosa pine in 2018.

Genetic worth values for these species were reviewed to develop four silviculture eras with similar genetic worth

characteristics. For example, the use of Class A seed for Douglas-fir in 2018 and an increase in the genetic worth of

spruce seed at about the same time suggests that the period from 2018 to 2021 would be a logical silviculture era.

Table 23 summarizes the weighted genetic worth by species and silviculture era for TFL 49. The values shown for
the period 2018 to 2021 will be used for future managed stands. For existing managed stands where planting
records are available, genetic worth will be based on the actual trees planted in the opening and genetic worth will
not be used for managed stands without planting records

Period Lodgepole Spruce Douglas-fir Western Ponderosa
Pine Larch Pine
1992 - 1997
Total Trees Planted 4,075,704 2,591,235 373,747 125,791 96,871
Improved Trees Planted 53,480 2,145,823 - - -
Genetic Worth of Improved 3.00 2.95 - - -
Weighted Genetic Worth 0.04 2.44 - - -
1998 - 2010
Total Trees Planted 15,919,113 5,529,064 2,639,440 212,775 257,570
Improved Trees Planted 5,823,366 5,154,576 - 50,220 -
Genetic Worth of Improved 7.23 8.33 - 11.36 -
Weighted Genetic Worth 2.65 7.77 - 2.68 -
2011 - 2017
Total Trees Planted 6,210,683 3,345,098 784,255 57,630 3,870
Improved Trees Planted 4,237,709 3,199,853 - - -
Genetic Worth of Improved 14.62 16.78 - - -
Weighted Genetic Worth 9.98 16.05 - - -
2018 - 2021
Total Trees Planted 1,965,900 898,220 2,182,130 57,330 163,740
Improved Trees Planted 1,617,330 898,220 621,720 57,330 8,960
Genetic Worth of Improved 10.85 19.93 24.72 21.46 7.00
Weighted Genetic Worth 8.93 19.93 7.04 21.46 0.38
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OPERATIONAL ADJUSTMENT FACTORS FOR MANAGED STANDS

The TIPSY projection model reports the potential yield of a specific site, species and management regime.
Operational adjustment factors (OAFs) were applied to reflect the operational environment accordingly:

e OAF1 of 15% to address a constant reduction for unmapped stocking gaps (e.g., non-productive areas,
management effects, and losses due to forest health and random risk factors). Tolko believes this value is
conservative and will undertake a sensitivity analysis with a reduced OAF1 consistent with that used in the
previous management plan.

o OAF2 of 5% to address dynamic reductions over the life of the stand such as decay, waste and breakage
and some forest health concerns.

Not satisfactorily restocked (NSR) is defined as a forested area that does not have enough well-spaced trees of
desirable species. Backlog NSR refers to stands disturbed prior to 1987 that are not declared as satisfactorily
restocked. Backlog NSR is not considered to be an issue in TFL 49 and was therefore not addressed in this analysis.
Current NSR typically refers to stands recently disturbed (i.e., since 1987) that are not yet declared as being
stocked.

Current NSR is addressed in the analysis as part of the regular regeneration assumptions described in Section 10.6.

Protection

Damage to timber caused by fire, wind, insects, diseases and other pests contribute to loss in harvestable volumes.
This volume loss is difficult to quantify, although losses to insect and disease that are normally found in stands (i.e.
endemic losses) are accounted for in yield table estimates. Depending on the type of damage and stand
accessibility, losses due to catastrophic or epidemic events may be either salvageable or un-salvageable and are
not accounted for in the yield tables.

TFL 49 has good road access virtually throughout which allow occurrences of catastrophic stand damage to easily
be detected and accessible for salvage harvesting. Salvage operations are normally carried out using amendments
to existing cutting authorities, or by developing new cutting permits. Stands within the THLB that are damaged
and not recovered are usually small, isolated, or of marginal quality.

Average un-salvaged losses for the past 10 years, excluding those within the 2021 catastrophic White Rock Lake
fire were estimated for TFL 49 using aerial overview survey data obtained from DataBC. Table 24 summarizes
these un-salvaged losses, and further details are provided in Appendix 1. Annual harvest volumes determined
using the timber supply model will be reduced by this amount (2,940 m3/year) when harvest flows are reported.
Losses due to the White Rock Lake fire are dealt with through the updates to the forest inventory as outlined in
Section 7.2.
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Loss Category Annual Volume (m?3/year)

Mountain pine beetle 95
Spruce beetle 0
Douglas-fir bark beetle 699
Balsam bark beetle 910
Windthrow 65
Drought mortality 938
Wildfire 232
Total 2,940

Integrated Resource Management

This section describes the criteria and considerations used to model non-timber resources.

The status of the non-timber resource inventories used in this analysis has previously been described in Section 6.
If required, additional details will be provided in the individual sections below.

Forest cover requirements and maximum disturbance objectives are applied within the timber supply model to
recognize timber and non-timber resource objectives. These requirements maintain appropriate levels of specific
forest types needed to satisfy the objectives for wildlife habitat, biological diversity, etc. and are used by the model
to limit harvesting within the THLB.

LANDSCAPE-LEVEL BIODIVERSITY

The Order Establishing Provincial Non-Spatial Old Growth Objectives, June 2004 specifies the required retention of
old seral stage by landscape unit, biodiversity emphasis option, and biogeoclimatic subzone. Although Appendix 2
in this order provides required hectares by THLB/non-THLB for each landscape unit/subzone, the OGMAs described
in Section 8.12 were developed to address these requirements. There have also been several updates to the BEC
since the order was created, the TFL boundary has changed, and the THLB has been revised which makes it very
difficult to match the targets outlined in the Appendix. The order also allows for an initial 2/3 reduction of the
targets in low biodiversity emphasis landscape units, with the full targets being met by the end of the third
rotation, or 240 years from the date of the order. For these reasons, this analysis will implement the percent old
seral targets outlined in the order using the BEC version 12 subzones. The initial 2/3 reduction in the targets will
be used, and the model will be configured to meet 2/3 of the full target by the end of the second rotation and the
full target by the end of the third rotation with a 20 year adjustment to account for the elapsed times since the
date of the order. Table 25 summarizes these requirements.
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LU Bio-diversity BEC (v12) NDT Productive  Old Seral Initial Old Old Required
Emphasis Forest Area Age Seral by End of 3
(ha) (years) Required (%) Rotation (%)
Okanagan West Side Low ESSFdc2 3 1,230.5 >140 4.7* 14
ICHmk1 3 4.7 >140 4.7% 14
MSdm?2 3 1,377.5 >140 4.7% 14
ICHxm1 4 253.1 >250 4.3* 13
IDFxh1 4 45.9 >250 4.3* 13
Trepanier Low ESSFdc2 3 8,231.8 >140 4.7* 14
ICHmk1 3 753.3 >140 4.7% 14
MSdm?2 3 23,250.6 >140 4.7% 14
ICHxm1 4 760.1 >250 4.3* 13
IDFdk2 4 5,305.8 >250 4.3*% 13
IDFxh1 4 2,521.6 >250 4.3*% 13
PPxh1 4 228.7 >250 4.3*% 13
Upper Salmon Low ESSFdc2 3 6,454.8 >140 4.7% 14
ESSFdc3 3 5,816.2 >140 4.7* 14
ICHmk2 3 2,583.8 >140 4.7* 14
MSdm2 3 16,001.8 >140 4.7* 14
MSdm3 3 1,607.2 >140 4.7* 14
MSxk2 3 1,040.5 >140 4.7* 14
ICHxm1 4 1,884.2 >250 4.3* 13
IDFdk1 4 5,610.4 >250 4.3* 13
IDFdk2 4 19,034.4 >250 4.3* 13
IDFxh1 4 237.1 >250 4.3* 13
IDFxh2 4 1,860.8 >250 4.3* 13

* Initial target drawn down by 2/3

STAND-LEVEL BIODIVERSITY

Wildlife tree retention targets consistent with Tolko’s FSP have been addressed through a THLB reduction as

specified in Section 8.16. Therefore, no additional requirements will be implemented in the analysis.

PATCH SIZE DISTRIBUTION

Tolko’s planning process for proposed cutblocks attempts to be consistent with the patch size distribution regimes

outlined in the Landscape Unit Planning Guidebook, with the desired future condition for the managed landscape

outlined in Table 26.

Patch size targets for young seral stands less than 20 years old within 50 metres of each other will be implemented

by Natural Disturbance Type in the model within each of the three geographic TFL blocks. The intent is to move

the current patch size distribution toward the desired future condition, recognizing that this may take some time

to achieve, and in some cases may not be possible. Accordingly, the relative priority set for this objective will be

chosen to encourage achievement of that targets over time rather than absolute conformance.
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Natural Disturbance Patch Size Target Distribution
Type

NDT3a Small: (0 to 40 hectares) 10 to 20 % of land base
(fir absent) Medium: (40 to 250 hectares) 10 to 20 % of land base
Large: (250 to 1000 hectares) 60 to 80 % of land base
NDT3b Small: (0 to 40 hectares) 20 to 30 % of land base
(fir throughout) Medium: (40 to 80 hectares) 25 to 40 % of land base
Large: (80 to 250 hectares) 30 to 50 % of land base
NDT4 Small: (0 to 40 hectares) 30 to 40 % of land base

Medium: (40 to 80 hectares)

Large: (80 to 250 hectares)

30 to 40 % of land base
20 to 30 % of land base

WATERSHED HEALTH

The level of disturbance in a watershed can impact stream flows, sediment delivery, channel stability, riparian

function and aquatic habitat. Assessing equivalent clearcut areas (ECA) is a coarse-level indicator of forest

disturbance and recovery in a watershed. ECAs can help identify when a professional hydrologist should be

consulted for management recommendations, and individual watersheds often have different ECA disturbance

limits before harvesting is affected. ECA is a function of stand height, and will be calculated using the following
equation (Winkler and Boon 2017), which is shown graphically in Figure 12:

ECA percent = 100 — (100*(1-exp(-0.24*(height-2)))**2.909)
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The ECA within the area above the snowline at the onset of peak flow is generally the most important when
considering ECA thresholds for watershed management. For this analysis, snowlines are based on biogeoclimatic
zones (Version 9), with both the MS and ESSF zones considered to be above the snowline.

In accordance with standard practice, ECA calculations will be based on the gross area of the watershed unit

above the snowline, with adjustments made for permanent ECA due to anthropogenic disturbances in the non-
forested land base.

COMMUNITY WATERSHEDS

Portions of three community watersheds overlap with TFL 49, as summarized in Table 27. Tolko’s current practice
is to manage to a moderate peak flow hazard for the area above the snowline in these watersheds, which will be
modelled by limiting ECA to a maximum of 40% above the snowline.

Watershed Maximum ECA  Gross Area above PFLB Area above  THLB Area above

Name above snowline snowline (ha)* snowline (ha)* snowline (ha)*

Lambly 40% 14,020.0 13,503.7 11,338.8
Powers 40% 7,634.6 7,348.5 6,348.5
Silver 40% 220.0 217.8 173.3
Total 21,874.6 21,070.0 17,860.6

* Only includes the portion within TFL 49
FISHERIES SENSITIVE WATERSHEDS

A portion of the Short’s Creek fisheries sensitive watershed overlaps with TFL 49. The gross area above the
snowline is 13,345.3 hectares, of which 12,842.4 hectares is PFLB, and 10,128.2 hectares is THLB. Similar to
community watersheds, the area above the snowline will be limited to a maximum ECA of 40%.

OTHER WATERSHEDS
Tolko has identified watershed reporting units for most of their operating area in the southern interior, including

TFL 49. The FRPA Base Case will implement a maximum ECA of 50% above the snowline for these watersheds.
Table 28 summarizes the areas within these other watersheds.
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Watershed Reporting Maximum ECA  Gross Area above PFLB Area above  THLB Area above

Unit above snowline snowline (ha)* snowline (ha)* snowline (ha)*

Bolean-Arthur 50% 6,743.9 6,455.7 5,400.0
Goodwin Creek 50% 1,528.4 1,478.7 1,293.2
Monte Creek 50% 3,485.1 3,396.5 2,706.1
Munro Creek 50% 610.1 576.1 527.2
Rush Creek 50% 5.6 5.6 5.5
Salmon River Below Nash 50% 8,041.0 7,810.9 6,521.1
Cain Creek 50% 2,689.4 2,636.0 2,208.6
Ingram Creek 50% 280.2 246.7 205.1
Spa Creek 50% 594.7 506.5 383.3
Twig Creek 50% 1,139.0 1,108.8 973.4
Warren Creek 50% 493.6 478.8 400.3
Weyman Creek 50% 7,141.8 6,816.9 5,775.9
Total 32,752.8 31,517.2 26,399.7

* Only includes portion within TFL 49

VISUAL QUALITY

Tolko's forest stewardship plan requires that harvesting and road construction be consistent with established

Visual Quality Objectives (VQOs). Visual Landscape Inventory (VLI) data that includes VQO attributes for each VLI
polygon was obtained from Data BC.

VQO requirements will be modelled by limiting the area within each visual VLI polygon that can be below a visually
effective green-up (VEG) height, as described in the 2003 Bulletin “Modelling Visuals in TSR IlI”. This bulletin
provides ranges of permissible % alteration in perspective view for each VQO category. For this analysis, the upper
range of the permissible alteration will be used.

There are 93 VLI polygons that overlap with TFL 49. The area by five percent classes within each VLI polygon was
determined using LiDAR data. These areas were then used to calculate an area weighted P2P ratio and VEG height
for each VLI polygon using the specified values by slope class provided in Table 29. The P2P ratios were then
multiplied by the allowable disturbance in perspective view to determine the maximum proportion of the polygon
that can be below the VEG height.

Although each VLI polygon will be modelled independently with its own unique P2P adjusted disturbance limits
and VEG height, the large number of polygons prevents listing them all in this information package. Therefore,
Table 30 provides an overview summary of the areas and weighted valued by VQO class.

0- 5- 10- 15- 20- 25- 30- 35- 40-  45- 50- 55- 60- 65- 70+

5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 70% %
P2P 468 423 3.77 341 3.04 275 245 222 198 1.79 1.60 1.45 1.29 117 1.04
VEG 3.00 350 40 450 5.00 550 6.00 6.50 6.50 7.00 7.50 8.00 8.50 8.50 8.50
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vVQo Number of  Productive THLB Maximum P2P Maximum VEG

Polygons Forest Area Area Perspective  Ratio  Planimetric Height
(ha) (ha) Disturbance Disturbance (m)
(%) (%)
Retention 24 3,533.0 2,267.7 15 2.9 4.4 5.4
Partial Retention 39 7,229.0 4,941.2 7.0 2.5 17.6 6.0
Modification 30 4,151.1 3,390.0 18.0 3.1 56.4 5.0
93 14,913.1 10,598.9

MULE DEER WINTER RANGE

GAR order #u-8-001 signed October 1°t, 2006 outlines the requirements for management of mule deer winter
range in TFL 49. Although many of the requirements in the order are operational in nature, there are a number
that affect timber supply at the strategic level and will be applied in this analysis.

SNOW INTERCEPTION COVER

The General Wildlife Measures in the order specify the amount of snow interception cover (SIC) in hectares that
must be retained within each mule deer winter range planning cell. There are 72 mule deer planning cells within
TFL 49, of which 20 planning cells also contain area outside the TFL. For these planning cells, the required SIC was
determined by pro-rating the requirement for the entire planning cell by the relative proportions of forested area
inside and outside the TFL boundary. Private land was excluded from this calculation as the GAR order does not
apply to private land areas. The model will be configured to retain the required number of hectares of SIC in each
planning cell. The overall SIC requirement is 3,904 hectares or 22.8% of the PFLB within mule deer winter range.

Snowpack zones are defined in the GAR order by biogeoclimatic subzone using BEC version 6. Table 31
summarizes the areas within mule deer winter range and the required attributes for a stand to be considered as
suitable snow interception cover. Although the LiDAR based inventory provides an accurate representation of the
current crown closure for individual stands, the VDYP model used to project natural stands does not allow for
projection of crown closure changes into the future. As a result, crown closure will not be considered in the
definition of SIC in this analysis. This approach may be more restrictive than the requirements of the GAR order
because the model may retain stands with lower crown closure to meet the SIC targets. In other words, the area
to be reserved from harvest will be achieved even if there aren’t enough stands with sufficient crown closure. In
practice, these stands could be harvested if they are unlikely to develop SIC attributes over time.

The GAR order also indicates that up to 50% of the required snow interception cover in the moderate snowpack
zone (other than in the IDF mw BEC subzone) can be in the non-THLB. There is no restriction on the amount of
snow interception cover that can be in the non-THLB for shallow or deep snowpack zones, or in the moderate
IDFmw zone. For areas in the moderate snowpack zone where this non-THLB restriction applies, an additional
target will be set up that requires that at least half of the total SIC be located within the THLB.
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Snowpack PFLB Area THLBArea Biogeoclimatic Units Dominant Minimum Stand Canopy Slope

Zone (ha) (ha) (Version 6) Tree Species Age (years) Closure**
Shallow 6,700.1 4,510.4 BG (all) Douglas-fir >= 140 N/A N/A
PP (all) Douglas-fir >= 140 N/A N/A
IDFxh Douglas-fir >= 140 N/A N/A
Moderate* 10,408.2 6,785.5 IDFdk Douglas-fir >=175 >=36% <= 80%
IDFdm Douglas-fir >= 175 >=36% <= 80%
IDFmw Douglas-fir >= 140 >=36% <=80%
MS (all) Douglas-fir >=175 >=36% <= 80%
ICHdw Douglas-fir >=175 >=36% <=80%
Deep 44.0 29.8 ICH, except ICHdw Douglas-fir >=100 >= 46% N/A
Total 17,152.3 11,325.7

* THLB land base. For non-THLB in the moderate snowpack, minimum age is 120 years for stands >= 50% Douglas-fir and
with a crown closure of at least 36%, or at least 50% for IDFmw.

*¥* Crown closure will not be modelled due to limitations in the VDYP yield model

DISTURBANCE LIMITS

The GAR order specifies that for the moderate snowpack zone, no more than 30% of the planning cell can be in
stands younger than 20 years old. This requirement will be implemented in the model for areas where it applies.

MOOSE WINTER RANGE

GAR Order #u-8-006 signed July 24, 2006 outlines the requirements for management of moose winter range
within TFL 49. Table 32 summarizes the areas where the GAR Order applies. Three of the General Wildlife
Measures in the order affect strategic timber supply and will be modelled in this analysis.

Moose Winter PFLB Area THLB Area
Range Unit (ha) (ha)
11 15,282.1 12,717.5
14 11,868.5 9,878.5
Total 27,150.6 22,596.0

RETENTION OBJECTIVES

The GAR Order includes a retention objective for each moose winter range unit that will be modelled for this
timber supply analysis. According to the GAR, at least 33% of the productive forest area must be at least 16 metres
in height with a canopy closure of at least 56%. Tolko received an exemption to this requirement in June 2015 that
allows stands with lower heights or crown closure to be retained if they meet the intent of the general wildlife
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measure. The exemption indicates that these areas are spatially located and were provided by Tolko as part of the
exemption request. Much of the area to which the exemption applies was affected by the White Rock Lake fire,
and other areas will eventually grow to the point where the exemption will need to be rescinded. For these
reasons, the requirements of the original GAR order will be modelled.

As discussed in Section 12.2.6.1, the LiDAR based inventory provides an accurate representation of the current
crown closure for individual stands. However, the VDYP model used to project natural stands does not allow for
projection of crown closure changes into the future. As a result, crown closure will not be considered in the
definition of suitable retention in this analysis.

The GAR Order indicates that at least 50% of the required cover should be in patches of at least 20 hectares, if
practicable. A patch objective with will be implemented in the model to encourage achievement of this objective.
The weight set for this objective will be set so that this is not an absolute requirement, but rather, meets the intent
of the “if practicable” qualification.

DISTURBANCE OBJECTIVES

The GAR order indicates that to the extent practical, a minimum of 15% of the net forested land base of each
winter range is to be less than 25 years old for ICH and IDF biogeoclimatic zones, and less than 35 years for MS and
ESSF zones. This objective will be implemented in the model for the PFLB area within each moose winter range
unit so that it is not an absolute requirement, but rather, meets the intent of the “if practical” qualification.

BIGHORN SHEEP

The Okanagan Shuswap LRMP Land Use Order signed February 6, 2007 establishes the objective to retain sufficient
forest cover during primary forest activities, including sanitation and salvage activities, to provide for the thermal,
snow interception and security requirements of bighorn sheep. Table 33 summarizes the areas where these
requirements apply.

Tolko's current FSP indicates that at least 33% of the forested area within a bighorn sheep planning cell be at least
16 metres in height with a crown closure of at least 26%. The model will be configured to implement this
requirement for the productive forest area within each bighorn sheep planning cell within the TFL. As discussed in
Section 12.2.6.1, the LiDAR based inventory provides an accurate representation of the current crown closure for
individual stands. However, the VDYP model used to project natural stands does not allow for projection of crown
closure changes into the future. As a result, crown closure will not be considered in the definition of suitable
retention in this analysis.
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Bighorn Sheep PFLB Area THLB Area

Planning Cell (ha) (ha)
1018 1,022.5 731.6
1020 894.4 339.3
1021 60.8 43.7
1022 3.5 3.3
1023 53.2 51.8
1024 46.2 29.7
1027 129.9 90.6
1028 30.7 19.0
Total 2,241.2 1,309.0

MOUNTAIN GOAT

GAR Order #u-8-005 signed July 24t™, 2006 outlines the requirements for management of mountain goat winter
range within TFL 49. There is one winter range planning unit that overlaps TFL 49. Although most of this unit is
outside the TFL, there are 235.7 hectares of productive forest within the TFL boundary, of which 29.1 hectares is
THLB.

The order indicates that no more than 33% of the forested area within the unit be less than 33 years of age, which
will be implemented in the model for the productive forest land base. It also requires that harvesting reflect a
minimum 3 pass system with a 100 year rotation in lodgepole pine leading forests, and a 150 year rotation in
forests with other leading species. Because only a small proportion of the THLB is pine leading, the model will be
configured so that a maximum of 33% of the THLB can be less than 50 years old.

BEAR CREEK TRAILS

There is an extensive trail network (REC 166988) within TFL 49 that is used for dirt bike riding. Tolko has
committed to modified harvesting practices within 100 metres on each side of the trails. These harvest practices
are site specific and vary with terrain, access, and timber type. For this analysis, the modified harvesting
requirements will be approximated by allowing no more than 10% of the forested area to be less than 5 metres
tall. There are 3,692.7 hectares of productive forest within these trail buffers, of which 2,900.0 hectares is THLB.

WESTERN SCREECH OWL (WHA #8-126)

The no-harvest zone for the Western Screen Owl WHA 8-126 has been previously removed from the THLB (Section
8.9). In addition, there are 19.1 hectares of productive forest in the conditional harvest zone, of which 10.9
hectares is THLB. Selection harvesting is allowed within the conditional harvest zone provided no suitable wildlife
trees or deciduous species are removed. As this small area largely overlaps with the Bear Creek trails no further
modelling objectives will be included.
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OTHER RESOURCE FEATURES

There are approximately 27 permanent sample plot or research installations within the TFL. Protection for these
features is normally accomplished within reserve areas (i.e. wildlife tree retention) during operational planning.
Accordingly, no further modelling assumptions will be applied for other resource features in this analysis.

CUTBLOCK ADJACENCY

Cutblock adjacency, or green-up, is a measure of tree height and site occupancy on a harvested site. The
achievement of green-up height is required before adjacent areas may be harvested. There are situations when
adjacency requirements are not applied, such as for salvage harvest and when applying patch size distributions
consistent with the Biodiversity Guidebook.

The intent of adjacency and/or patch size objectives is to ensure harvesting is distributed appropriately over the
land base and no one area is harvested too extensively in a short period of time. Tolko’s Forest Stewardship Plan
indicates that a green-up height of 2 metres will be used for adjacency purposes. However, because patch size
distribution requirements will be applied in the model it is unnecessary to apply additional parameters to reflect
adjacency requirements.

CULTURAL HERITAGE RESOURCES

A cultural heritage resource is defined in the Forest Act as an object, site, or location of a traditional societal
practice that is of historical, cultural, or archaeological significance to the province, a community, or an aboriginal
people. Cultural heritage resources are post-1846 and include structural features, heritage landscape features and
traditional use sites. Older cultural heritage resources are considered an archaeological resource and are
protected under the Heritage Conservation Act.

First Nations have indicated that TFL 49 contains culturally important plants, animals, lands, waters, and other
areas. Tolko has been working with First Nations to identify these areas on a site-specific basis during the field
review of proposed cutblocks. Often, these areas are incorporated into the retention associated with the cutblock.

More recently, Tolko has engaged with the Okanagan Nation Alliance (ONA) to develop an understanding and
framework for forest management on the TFL. This timber supply analysis will include a Syilx Forest Management
scenario that incorporates this framework, as described in Section 13. In addition to increased riparian and in-
block retention, it includes a defined zone in the TFL that will be managed primarily for old growth attributes. This
zone has also been designed to include larger culturally important areas where harvesting is not supported by the
ONA member communities.

Tolko also recognizes that ONA does not speak for all First Nations, and that other First Nations have interests on
the land base. However, it is believed that many of the interests will be similar in nature to those expressed by
ONA.
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MINIMUM HARVESTABLE AGE / MERCHANTABILITY CRITERIA

Minimum harvest criteria are used to determine the youngest age that stands become available for harvesting.
For this analysis, minimum harvest ages will be determined for each analysis unit using the criteria outlined in
Table 34. Within the timber supply model, a stand can be considered for harvesting once it meets the defined
minimum harvest age. Note that these are minimum criteria, not the actual ages at which stands are forecast for
harvest. Some stands may be harvested at the minimum thresholds to meet forest-level objectives (e.g.
maintaining overall harvest levels for a short period of time or avoiding large fluctuations in harvest levels).
However, other stands may not be harvested until older than these minimum ages due to management objectives
for other resource values.

Table 35 summarizes the minimum harvest ages by stand type/silviculture era and biogeoclimatic zone.

Stand Type Minimum Minimum Minimum MAI Minimum
Volume (m3/ha) Height (m) (% of maximum) Age (yrs)
Existing Natural 75 15 N/A 60
Natural Regeneration after 2021 fire 75 15 90% 60
Existing Managed 75 15 90% 50
Future Managed 75 15 90% 50
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Minimum Harvest Age

Average Volume

Average MAI at

Stand Type/Silviculture Era BEC Zone (vears) at MHA (m3/ha)  MHA (m3/ha/yr)
Range Average
Natural regeneration ESSF 60— 269 112 131.8 1.31
after 2021 fire ICH 87-151 121 119.3 1.11
IDF 60-172 94 151.6 1.80
MS 60— 216 102 137.8 1.53
Existing Managed: 1971 - 1986 ESSF 50-119 74 252.4 3.51
ICH 57 -90 59 283.0 4.82
IDF 51-100 67 226.2 3.44
MS 50-109 65 251.8 3.98
Existing Managed: 1987 - 1991 ESSF 50-120 63 265.3 4.42
ICH 50-81 57 272.9 4.83
IDF 50-184 64 224.6 3.60
MS 50-148 59 271.7 4.83
Existing Managed: 1992 - 1997 ESSF 50-175 68 267.6 4.32
ICH 50-107 74 222.0 3.61
IDF 50-107 67 228.7 3.83
MS 50-126 60 275.1 4.70
Existing Managed: 1998 - 2010 ESSF 55-123 79 231.3 2.99
ICH 51-76 66 233.2 3.53
IDF 50-144 69 220.9 3.23
MS 53 -104 67 247.4 3.73
Existing Managed: 2011 - 2017 ESSF 57-128 80 235.1 2.98
ICH 50-102 68 236.6 3.55
IDF 59 -113 73 199.6 2.79
MS 50-94 65 246.2 3.84
Existing Managed: 2018 - 2021 ESSF 65 —102 78 241.6 3.13
ICH 60— 64 61 219.3 3.57
IDF 54 -122 86 177.1 2.16
MS 56 —93 67 242.5 3.65
Future Managed ESSF 50-97 75 249.8 3.51
ICH 50-76 62 248.5 4.11
IDF 51-126 75 187.1 2.61
MS 50-93 63 257.1 4.20
PP 112 - 135 120 234.6 1.96

SLOPE CLASS

The proportion of harvest by five slope classes will be reported as an output from the model runs. Table 36

summarizes the proportion of area on the THLB within each class, as well as the proportion of area by slope class

within RESULTSs polygons harvested within the last 40 years.
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Proportion of Area

Slope Class THLB | 1983-1992 1993-2002 2003-2012 2013-2023 | 1983 - 2023
<20% 63.9% 77.3% 75.6% 68.6% 67.3% 70.6%
20 - 40% 28.5% 20.4% 22.2% 28.2% 28.5% 26.4%
40 - 60% 7.1% 2.0% 2.0% 2.9% 3.7% 2.8%
60 — 80% 0.5% 0.4% 0.1% 0.3% 0.5% 0.3%
> 80% 0.0% 0.0% 11.1% 0.0% 0.0% 0.0%

HARVEST SYSTEMS AND ECONOMIC OPERABILITY

Economic operability of stands depends on both harvest system and average merchantable volume per hectare. In
general, the harvest systems used on steeper terrain require a higher average merchantable volume per hectare to
be economic. Lower volume stands can be harvested, but they are generally combined with higher volume stands
so that the entire cut block will be economic. To ensure that the harvest profile is economic, the model will be
configured so that the maximum proportion of lower volume stands is limited depending on the slope class, as

summarized in Table 37.

Maximum proportion of harvest by volume class

Slope Class
< 100 m3/ha 100 to 150 150t0200 200to350 > 350 m3/ha
m3/ha m3/ha m3/ha

0 to 20% No limit No limit No limit No limit No limit
20 to 40% No limit No limit No limit No limit No limit
40 to 60% 10% 20% No limit No limit No limit
60 to 80% 10% 10% 20% No limit No limit
> 80% 5% 10% 20% No limit No limit

CUT BLOCK AGGREGATION

Cut block aggregation will be used so that the analysis reflects operational reality by avoiding harvesting of small,
isolated units, or “slivers”. Two forms of aggregation will be implemented.

The individual polygons (“fragments”) created by overlaying the various data input layers into the
“resultant” layer will be aggregated into larger units called “blocks” prior to modelling. Within the model,
blocks are the units that get harvested. Individual fragments that are adjacent, have the same analysis
unit and are within 5 years of age are potential candidates to be combined into blocks. The target size for
these blocks will be 5 hectares, which may not be achieved in all cases due to the differing attributes of

1.

the initial fragments.

During the model runs, the patching capabilities of the model will be used to control the spatial
distribution of the harvested blocks. The model will be configured to prevent creating harvest patches

less than 1 hectare in size.

FORSITE Information Package 55



SILVICULTURE SYSTEMS

Partial cutting is rarely used in TFL 49 at this time. Virtually all harvesting is completed using a clearcut with
reserves silviculture system, which is the only silviculture system that will be modelled for this analysis.

INITIAL HARVEST RATE

The current AAC for TFL 49 is 204,000 m? per year. However, it is expected that this harvest level will not be
possible given the extent of the 2021 White Rock Lake fire. As a result, the initial harvest rate will be determined
based on the modelling results.

HARVEST RULES

The model used for this analysis does not explicitly use rules such as “oldest first” to rank stands for harvest.
Rather, targets are set for harvest levels and individual non-timber resource requirements (e.g. maximum
disturbance in a visual polygon, etc.). Each target in the model is assigned a relative weight that is used by the
model to balance the achievement of the targets. Non-timber resource targets are typically assigned a very high
weight so that the model will ensure they are achieved. Harvest volume is assigned a lower weight so that harvest
is only attractive to the model when all other targets have been addressed.

The model will prioritize harvest of individual blocks to best achieve the overall harvest target subject to the non-
timber resource targets being met. Stands will be harvested at the age that balances the requirements of all
targets, including harvest.

HARVEST FLOW OBJECTIVES

Forest cover objectives and the growth capacity of the THLB will determine the harvest level options that will be
considered. In general, the choice of harvest flow will reflect the following objectives:

e Avoid any large or abrupt disruptions in timber supply during transitions from short to mid to long-term
periods (generally increases and decreases in steps of 10% per 10 year period).

e Achieve a stable long-term harvest level over a 300 year planning horizon.

e  Ensure that the growing stock on the THLB does not decline during the last 100 years of the planning
horizon.

Natural disturbance assumptions define the extent and frequency of natural disturbances such as fire or epidemic
insect infestations across the land base. Within the THLB, natural disturbances are typically addressed through
harvesting, with any un-salvaged areas contributing to the allowance for un-salvaged losses as outlined in Section
11.1.

For areas outside the THLB, stands will continuously age throughout the planning horizon unless disturbances are

explicitly modelled. This can lead to the non-THLB fulfilling an unrealistic portion of the forest cover requirements
for non-timber resources values such as landscape-level biodiversity, visual quality, etc. The assumptions used to

model this disturbance are explained below.
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For this analysis, a constant area will be disturbed annually within each landscape unit, biogeoclimatic zone and
natural disturbance type (NDT) using BEC version 12. The area of disturbance varies based on the biogeoclimatic
variants present, their associated natural disturbance intervals and old seral definitions, as outlined in Appendix 8
of the “Old Growth Technical Advisory Panel Old Growth Deferral Background and Technical Appendices (2021)”.
In summary, the process used to calculate the annual disturbed area is:

e Calculate the % Area that is greater than old using the equation

% area old = exp(-[old age / disturbance interval])
e Calculate the effective rotation age using the equation

Effective rotation age = disturbance interval / (1-% area old)
e  Calculate the annual area disturbed using the equation

Area disturbed = non-THLB area / effective rotation age

Table 38 summarizes the calculations used to determine the annual disturbance limits applied in the forested non-
THLB. Within the model, these areas will be allocated to the individual landscape unit/BEC combination according

to the relative proportion of the landscape unit within the BEC. Across the Non-THLB, approximately 62 ha (0.34%)
is disturbed each year.

BGC NDT Disturbance “OLD” % Area >  Effective Rotation  Contributing Non- Annual Area

Zone Interval (yrs) Defn (yrs) OLD* Age (yrs)* THLB Area (ha) Disturbed (ha)**
ESSFdc2 3 150 141 39% 246 2,069 8
ESSFdc3 3 150 141 39% 246 675 3
ICHmk1 3 150 141 39% 246 440 2
ICHmk2 3 150 141 39% 246 433 2
MSdm?2 3 150 141 39% 246 5,939 24
MSdm3 3 150 141 39% 246 554 2
MSxk2 3 150 141 39% 246 113 0
ICHxm1 4 250 251 37% 395 1,251 3
IDFdk1 4 250 251 37% 395 690 2
IDFdk2 4 250 251 37% 395 4,813 12
IDFxh1 4 250 251 37% 395 842 2
IDFxh2 4 250 251 37% 395 473 1
PPxh1 4 250 251 37% 395 107 0
Total 312 18,399 62

* % area old — exp([-[old age / disturbance interval]), Effective rotation age = old age / (1-% area old)

** Annual area disturbed = (non-THLB area / effective rotation age)

Within BC, climate change is expected to include a general increase in temperature, change in precipitation

patterns, and an increase in the magnitude, frequency, and intensity of extreme weather events. While the trends

are generally consistent, the specific magnitude of these changes, and their spatial and temporal distribution, are

uncertain. Many adaptation strategies are being assessed, considered, and implemented across the province.

Within TFL 49, examples of adaptation strategies that Tolko are adopting to establish resilient forests include:
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e  Planting a mix of species on most sites,

e Prompt reforestation following harvest,

e Increased use of ponderosa pine in regeneration of drier sites,
e Increased retention around riparian features, and

e Increased in-block retention in the dry IDF subzones.

Climate change may result in either increases or decreases in productivity of forests in the future. While these
changes are largely unknown at this time, sensitivity analyses related to productivity of stands have been
incorporated into this analysis and can be used to understand the implications for timber supply if stand
productivity changes from current understanding.

As indicated in Section 12.4, the FRPA Base Case includes natural disturbance in the non-THLB using parameters
derived from Appendix 8 of the Old Growth Technical Advisory Panel Old Growth Deferral Background and
Technical Appendices (2021). However, a sensitivity analysis has been included that will explore the degree to
which timber supply is influenced by an increase in natural disturbances in the non-THLB.

Potential changes in the rate of natural disturbance in the timber harvesting land base will either be captured as
part of the indicated harvest flow through Tolko’s ongoing salvage operations, or through the allowance for un-
salvaged losses as discussed in Section 11.1. The un-salvaged losses used for this analysis are derived from recent
(i.e. past 10 years) historic levels, excluding catastrophic wildfire which are addressed through the inventory
update procedure. These estimates represent our best understanding of the current ongoing losses on the land
base. Any future changes in these losses will be captured as part of the next timber supply review which will be
completed ten years from now.
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Syilx Forest Management Scenario

The Syilx Forest Management scenario has been developed collaboratively with ONA and envisions different forest
management direction for the TFL than that modelled in the FRPA Base Case scenario. This section documents the
key differences from the FRPA Base Case scenario.

Using knowledge gained through on-going operational and strategic discussions with representatives from ONA
member communities, Tolko staff have identified two broad zones within TFL 49 that will be used in this analysis
(see Figure 13).

ZONE 1

The primary objective within this zone is to manage for old growth attributes. Although some harvesting is
envisioned, it will be limited and will be undertaken in a manner that conserves or enhances old growth attributes.
In addition to the overall goal of old growth management, other items considered when spatially defining this zone
included overall connectivity and protection for:

e Spiritual and other culturally important sites,
e Lakes, wetlands, and streams,
e Sensitive terrain, and

e  Recreation features such as the Bear Creek trail network.

ZONE 2

Zone 2 includes those areas of the TFL that are not within Zone 1. This is the area where most forest harvesting is
expected to occur. However, there will be enhanced protection for riparian features and increased in-block
retention when compared to current FRPA requirements. In addition, there are areas within this zone that are not
part of the timber harvesting land base and will be maintained in a natural state, including changes resulting from
natural disturbance.
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Water is extremely important to First Nations and ONA member communities have indicated that there must be
increased protection for all riparian features. The width of riparian buffers must be flexible to protect the specific
attributes of each feature and will be adjusted as necessary during harvest development. Based on field reviews
completed to date, Tolko has identified average riparian buffer widths that will be used for this scenario. Table 39
provides a summary of the average riparian buffer widths that will be modelled in the Syilx Forest Management
scenario and the productive forest area contained in them in comparison with the FRPA Base Case scenario. Note
that the available data used for this analysis does not reliably identify unclassified streams. Therefore, the riparian
protection for unclassified streams will be included in the estimates used for in-block retention (Section 13.3).

Feature Class Buffer Width for Modelling (m) Productive Forest Area (ha)
FRPA Scenario  Syilx Scenario FRPA Scenario  Syilx Scenario
Lake L1-A - 200 - 43.2
L1-B 30 200 200.0 1,692.6
L3 6 200 6.6 796.8
L4 6 50 0.1 1.0
Unclassified - 10 - 55.6
Wetlands W1 18 200 79.3 1,012.7
W2 14 200 1.0 241
W3 6 200 22.8 1,497.1
w4 6 50 0.1 1.3
W5 18 200 31.7 239.9
Unclassified - 10 - 22.4
Streams S2 40 40 792.7 792.7
S3 30 30 1,113.9 1,113.9
sS4 9 9 732.7 732.7
S5 15 15 241.6 241.6
S6-L 10 10 120.4 120.4
S6 - 10 - 1,055.9
Unclassified - 5* - -
Total 3,342.9 9,443.9

* Unclassified streams will be modelled aspatially as part of in-block retention

ONA member communities have indicated that there must be increased in-block retention to provide wildlife
habitat and protection for unclassified riparian features. Using knowledge gained through recent field reviews,
Tolko estimates that the average retention, including that required for unclassified streams (see Section 13.2), will
vary by biogeoclimatic subzone as follows:
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e IDF dry subzones: 40%

e IDF wet subzones: 20%

e MSand ICH subzones: 15%
e ESSF subzones: 15%

Although the retention in the IDF dry subzones will likely be achieved through selection harvesting, this analysis
will reduce the timber harvesting land base by 40% and model the harvest as clearcut because there is very little of
this area outside Zone 1 and reliable yield tables for the future growth of partial cut stands are not readily
available.

The timber harvesting land base for the Syilx Forest Management scenario is reduced compared to the FRPA Base
Case scenario because of the increased riparian retention (Section 13.2) and increased in-block retention (Section
13.3). However, this is partially offset by the inclusion of Old Growth Management Areas in the THLB (Section
13.5.1 below).

Table 40 summarizes the land base reductions for the Syilx Forest Management scenario. Overall, the current
THLB is 16.7% smaller than the FRPA Base Case. However, 14,6754 hectares (20.7%) of the current THLB is located
within Zone 1 where the rate of harvest will be significantly reduced because the emphasis will be on old-growth
management.
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Land Base Element Gross Productive Net Area Percent of Percent
Area Area (ha) (ha) Total Area of PFLB
(ha) (%) (%)
Total Land Base (incl. fresh water) 110,426 110,426 100.0
Less:
Non-Forest/Non-Productive Forest 2,752 2,752 2.5%
Existing Roads 1,617 1,579 1.4%
Productive Forest Land Base 106,095 96.1% 100.0%
Less:
Unstable Terrain 4,049 3,894 3,894 3.5% 3.7%
Steep Slopes 728 683 38 0.0% 0.0%
Non-merchantable 7,743 7,014 6,002 5.4% 5.7%
Wildlife Habitat Areas 7 7 7 0.0% 0.0%
Riparian Areas 11,537 9,444 7,869 7.1% 7.4%
Enhanced Riparian Reserves 1,350 1,278 716 0.6% 0.7%
Old Growth Management Areas - - - 0.0% 0.0%
Canyon Rim Trail 56 56 36 0.0% 0.0%
Kelowna Dirt Bike Club 15 14 2 0.0% 0.0%
Existing Wildlife Tree Patches 2,388 2,334 1,665 1.5% 1.6%
Future Wildlife Tree Patches (spatial) 130 129 110 0.1% 0.1%
Future WTR (aspatial) 2,421 2.2% 2.3%
Additional in-block retention (aspatial) 12,465 11.3% 11.7%
Timber Harvesting Land Base - Current 70,870 64.2% 66.8%
Less:
Future Roads (aspatial) 262 0.2% 0.2%
Future Timber Harvesting Land Base 70,608 63.9% 66.6%

The Syilx Forest Management scenario includes changes to the non-timber objectives in the model framework, as

described in the following sections.

OLD GROWTH MANAGEMENT

Old growth management for the Syilx Forest Management scenario is focused within the Zone 1 land base
described in 13.1. As a result, the non-legal OGMAs have been included in the THLB. To ensure old growth
objectives are met, three modelling objectives for old growth management in Zone 1 will be implemented in the

model. Although these objectives will only be implemented for the Zone 1 land base, old seral will still be present
within the Zone 2 land base in the non-THLB.

Old Seral Targets: The FRPA Base Case scenario implemented old seral targets by landscape unit/biogeoclimatic
subzone with an initial 2/3 drawdown as described in Section 12.2.1. For the Syilx Forest Management scenario,

the following alternate approach will be taken:
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e  Full old seral targets without the initial drawdown will be implemented throughout the planning horizon.

e The old seral requirements will be relocated to the Zone 1 land base and implemented at the TFL
Block/biogeoclimatic subzone level.

Mature Plus Old Seral Targets: The FRPA Base Case scenario did not implement mature plus old seral targets. To

ensure that sufficient area is retained to allow for recruitment where old seral targets are not initially met, the
Syilx Forest Management scenario will implement mature plus old seral targets by TFL Block/biogeoclimatic
subzone with the Zone 1 land base.

Rate of Cut: The rate of harvest in the Zone 1 THLB will be limited to the equivalent area that would be expected
to occur naturally (0.25% per year for NDT4, and 0.406% per year for NDT3).

Table 41 summarizes the old seral, mature plus old seral, and rate of cut modelling objectives within the Zone 1
land base for the Syilx Forest Management scenario.

TFL BEC (v12) NDT Productive  THLB Area Adjusted Old Adjusted Mature Rate of
Block Forest Area (ha) Seral Required plus Old Seral Cut
(ha) (%) Required (%) (ha/year)

Block A ESSFdc2 3 1,590.4 875.4 82.3 82.3 3.6
ICHmk1 3 150.0 37.8 70.7 70.7 0.2

MSdm?2 3 5,888.4 2,499.8 58.5 58.5 10.1

ICHxm1 4 434.2 32.9 30.3 39.7 0.1

IDFdk2 4 2,771.2 1,500.3 24.9 325 3.8

IDFxh1 4 1,443.3 505.6 23.1 30.2 1.3

PPxh1 4 157.0 42.3 18.9 24.8 0.1

Block B ESSFdc2 3 2,111.0 1,211.5 43.6 43.6 49
MSdm?2 3 4,890.5 2,699.5 45.8 45.8 11.0

MSxk2 3 188.8 122.3 77.1 77.1 0.5

IDFdk1 4 1,196.7 474.6 60.9 79.7 1.2

IDFdk2 4 5,157.3 2,523.3 45.6 59.7 6.3

IDFxh2 4 1,093.7 380.6 22.1 28.9 1.0

Block C ESSFdc3 3 860.4 336.9 94.6 94.6 14
ICHmMk2 3 648.1 324.6 55.8 55.8 13

MSdm3 3 840.3 313.2 26.8 26.8 13

ICHxm1 4 905.8 412.5 27.0 354 1.0

IDFdk2 4 674.1 297.1 18.0 23.6 0.7

IDFxh1 4 220.5 83.9 14.0 18.3 0.2

WATERSHED MANAGEMENT

The FRPA Base Case scenario implemented maximum ECA targets of 40% above the snowline for community
watersheds and the Shorts Creek fisheries sensitive watershed, and 50% above the snowline for the other
watershed units. The Syilx Forest Management scenario will implement maximum ECA targets of 40% above the
snowline for all watershed units.
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OTHER NON-TIMBER VALUES

ONA representatives have indicated that non-timber values such as visual landscape management and wildlife
should be addressed through the management approach envisioned for the Syilx Forest Management scenario.
Therefore, this scenario will not implement the FRPA Base Case objectives for VQOs, mule deer, moose, bighorn
sheep, mountain goats, or the Bear Creek trails.

Sensitivity Analyses - FRPA Base Case

This section briefly describes the sensitivity analyses that will be performed against the FRPA Base Case scenario.
These analyses explore the stability of the FRPA Base Case relative to the uncertainty surrounding specific analysis
assumptions. They also reflect the impact of alternative management or potential changes in forest practices.

TIMBER HARVESTING LAND BASE

This sensitivity analysis will test the effect of moving land between the non-THLB and the THLB. This will be
accomplished by increasing/decreasing the area of each THLB polygon by 10% when it is entered into the model.
The area of each productive non-THLB polygon will have a corresponding proportional adjustment applied so that
the total land base area remains the same, and that the area for each non-timber resource value remains the
same.

NATURAL STAND YIELDS +/-10%

This sensitivity analysis will test the uncertainty in the yields predicted by the VDYP 7 model used to generate
natural stand yield tables. The volumes for each natural stand analysis unit will be increased/decreased by 10%.
Other yield parameters used by the model (e.g. height, minimum harvest age) will remain unchanged.

MANAGED STAND YIELDS +/- 10%
This sensitivity analysis will test the effect of changes to the yield tables for managed stands. The volumes for each

managed stand yield table will be increased/decreased by 10%. Other yield parameters used by the model will
remain unchanged.

MINIMUM HARVEST AGES +/- 10 YEARS

This sensitivity analysis will test the effect of increasing/decreasing minimum harvest ages by 10 years for each
analysis unit.
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DECREASE OAF1 TO TEN PERCENT

Previous management plans used an OAF1 of 10% based on a finer resolution of non-productive polygon mapping
in the inventory. The new LiDAR based inventory retains this finer resolution, and Tolko believes that an
appropriate OAF1 is likely less than the standard 15% that will be used for the FRPA Base Case. LiDAR individual
tree inventory may provide an opportunity to provide a more reliable estimate for OAF1, but this has not been
explored yet. This sensitivity analysis will test the effect of decreasing the value for OAF1 to 10%.

INCREASE NATURAL DISTURBANCE IN THE NON-THLB

This sensitivity analysis will test the effect of increasing the amount of disturbance in the non-THLB so that the
annual area disturbed is increased by 10 percent. Other modelling criteria will remain unchanged.

APPLY FULL OLD SERAL TARGETS IMMEDIATELY

This sensitivity analysis will test the effect of implementing the full old seral targets immediately rather than using
the 2/3 drawdown provided in the Order Establishing Provincial Non-Spatial Old Growth Objectives, June 2004.

OLD GROWTH DEFERRAL AREAS

The provincial government has identified old growth deferral areas. It is not yet known how many of these
deferrals will become permanent reserves in the future. This sensitivity analysis will investigate the implications
for timber supply if all the deferrals become permanent.

TURN OFF CUTBLOCK AGGREGATION

This sensitivity analysis will test the effect of relaxing the requirements for cutblock aggregation at the time of
harvest so that there is no minimum cutblock size. The aggregation undertaken during data preparation prior to
modelling will remain unchanged.

TURN OFF DOUGLAS-FIR BEETLE SALVAGE

This sensitivity analysis will test the effect of not requiring that 250,000 m?3 of green fir leading stands within the
White Rock Lake fire perimeter be harvested in the first 5-year period of the planning horizon.
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Sensitivity Analyses — Syilx Forest
Management

The following sensitivity analyses will be run against the Syilx Forest Management scenario.

INCREASED MINIMUM HARVEST AGE FOR MANAGED STANDS

ONA representatives have indicated that increasing the minimum harvest age for managed stands may increase
the occurrence of favourable stand attributes on the land base. This sensitivity will explore the implications of
increasing the minimum harvest age so that it is at least 20 years older than the age at which maximum mean
annual increment is achieved.

REDUCED USE OF CLASS A SEED
Concern has been expressed by ONA communities that using Class A seed may reduce the resilience of future

stands. This sensitivity analysis will change the yield tables for future managed stands to exclude any gains
realized from using seeds with improved genetic worth.

REDUCE MAXIMUM ECA

This sensitivity analysis will set the maximum ECA objective above the snowline for all watersheds to 30 percent.

FRPA NON-TIMBER VALUES

This sensitivity will implement the FRPA Base Case objectives for visual quality, mule deer, moose, sheep,
mountain goat, and Bear Creek trails.
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The estimate of un-salvaged losses was prepared using pest aerial overview survey (AOS) polygon data

downloa

ded from the DataBC website. The general approach used to estimate these losses was as follows:
Data from the most recent 10 year period (2011 to 2020) were included in the analysis.

Pests that were found within TFL 49 and were considered in the analysis included wildfire, mountain pine
beetle, western balsam bark beetle, Douglas-fir beetle, spruce beetle, drought mortality, and windthrow.

Fires in the AOS were compared with the provincial historic fire layer to confirm that all fires were
accounted for. The catastrophic White Rock Lake fire from 2021 was not considered, consistent with
direction in the “Provincial Guide for the preparation of Information Packages and Analysis Reports for
Area-based Tenures, June 2021.” This fire was dealt with through the updates to the forest inventory used
in the analysis.

The timber harvesting land base that was not recently harvested and not within planned salvage,
approved, or developed cutblocks was combined with the pest polygons.

Areas within the White Rock Lake Fire that had their ages reset during the burn update procedure were
not considered in the calculations.

The pest severity ratings were used to estimate the proportion of volume loss within a polygon in each
year (Very Severe = 75% loss, Severe = 30% loss, Moderate = 15% loss, Low = 5% loss, Endemic = 0.5%
loss).

Both live and dead volumes from the VRI were included. Losses were applied to individual tree species
volumes for mountain pine beetle, western balsam bark beetle, Douglas-fir beetle, and spruce beetle. For
all other pests, losses were applied to the total conifer volume. Where pests overlapped in a polygon,
conifer volumes were only counted once. For example, fire losses were reduced by the amount assigned
to mountain pine beetle if it also occurred.

Where polygons for a pest occurred in more than one year, the cumulative loss was determined by
reducing the volume for the first year, then applying the reduction factor for the next year to the
remaining volume. This process was repeated for all remaining years.

The total volume loss over the 10 year period was summed for each pest, and then divided by 10 as an
estimate of the annual loss.

The average annual loss attributed to each forest health factor is summarized in Table 42 below:

Loss Category Annual Volume (m3/year)
Mountain pine beetle 95

Spruce beetle 0

Douglas-fir bark beetle 699

Balsam bark beetle 910

Windthrow 65

Drought mortality 938

Wildfire 232

Total 2,940
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Estimate of the Extent of Roads, Trails and Landings In TFL 49

1.0 Introduction

In the Deputy Chief Forester’s review of Tree Farm License (TFL) 49's Management Plan #4
(MP4), issues were identified around how impacts from roads, trails and landings were integrated
into the timber supply analysis work. Ministry of Forests and Range (MFR) staff had felt that the
approach taken by Tolko underestimated the amount of area impacted by roads, trails and
landings. Tolko has initiated this project to clear up uncertainty around this issue and provide
objective data to support netdowns in future timber supply analyses.

The goals of the project were to:

1. Identify unproductive widths?! that can be attributed to different road types maintained in Tolko’s
GIS datasets (Highways, Secondary Roads, Mainlines/FSR’s, Operational Roads, and Spur
Roads).

2. ldentify the percent of harvested blocks rendered unproductive as a result of trails and
landings.

A sample plan was produced in March of 2009 by Forsite. Field data collection was completed by
Robert A. Johnson, RPF in the summer of 2009. This document briefly describes the sampling
procedures used in the project, summarizes and discusses the results of field sampling, and makes
recommendations for the application of the results for future timber supply modeling.

2.0 TFL 49

TFL 49 is located west of Okanagan Lake \EY#AT

and covers approximately 144,000 ha el | C

(Figure 1). The current TFL area was | | _—

defined in 1984 when TFL’s 9, 16, and 32 ‘\r h %ﬁf* N

were combined. Block A of the TFL is J | | ‘

situated west of Okanagan Lake to the %ﬁ\**ﬁfg\

height of land between the Okanagan and | J B ‘ |

Nicola drainages, and north of Lambly S |

Creek, to the Naswhito Creek drainage. ‘\‘ H“\\k\j

Block B adjoins the North West portion of L\ﬁ“\J\

Block A, runs west of Bouleau Lake, “ | ‘

bounded on the south by the Salmon River J | |

drainage, to Salmon Lake, north to Monte ‘%QL*‘

Lake and west to the Monte Hills and M“ | |

Weyman Creek drainage. Block C is \ )
separate from the rest of the TFL. Itis f\ %QM T =
located north of Falkland and east of Pillar - ‘\‘ “ J e
Lake towards the Salmon River.? ij\{vﬁﬁ

Figure 1. Location of TFL 49

1 ‘Unproductive’ area is the portion of the road/trail/landing that is incapable of growing a commercial crop of trees in a reasonable

timeframe (~150 yrs).
2 TFL 49 MP#4 Proposed Management Plan No. 4, January 1, 2005 — December 31, 2009
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Estimate of the Extent of Roads, Trails and Landings In TFL 49

3.0

Definitions

For the purpose of this project the following definitions were used:

Roads (these features have spatial data to identify their location):

Highway: Highway 97 near Monte Lake (very small area inside the TFL). Refer to Table 1
for details.

Secondary Roads: Non highway - publicly maintained roads (Douglas Lake Rd, Chase-
Falkland Road, and Westside Rd). Refer to Table 1 for details.

Mainline/FSR: All-season, fully surfaced haul roads that can accommodate two-way traffic
at high speeds. Their primary intent is to provide access for forestry activity, but can also
service mining, tourism etc. Refer to Table 1 for details.

Operational / Logging Road: Similar construction to main roads but usually branch off a
main road to provide access to one or more cutblocks. They are usually narrower than main
roads and have less consistent construction and surfacing. Refer to Table 1 for details.

Spur Road: A short road that typically branches off of an operational road and generally
terminates in a cutblock. It may or may not be surfaced. For TFL 49, road types
classifications included in this category also include older, partially overgrown roads that
could not be separated out of the stratum. Refer to Table 1 for details.

Table 1. Stratification of road types in Tolko’s GIS dataset

TFL ,
Road Class Codes Km’s Comments
Highway HY 0.2 | Hwy 97 (near Monte Lake)
Secondary Roads SR 19 | Douglas Lake Rd, Chase-Falkland Road, and Westside Rd
Mainline / FSR MLR 484 | Primary transportation arteries inside the TFL
Operational / Logging LR 1,736 | Secondary transportation arteries inside the TFL
Spurs or TR (1007 km) = mix of older in-block roads and significant trails.
P . . TR, TMP, TMS 1,446 | TMP (431 km) = a mix of new and older in-blocks roads.
Road side trails .
TMS (8 km) = very new roads.
Totals 3,685

Note: Road features are assumed to include any right-of-way landings or turnouts that exist.
These wider sections of road are assumed to occur outside of block boundaries whereas anything
within block boundaries will be captured as part of ‘trails and landings’ discussed below.

Trails and Landings:

Trails: Areas where primary log hauling equipment (i.e. skidders) travel repeatedly within a
cutblock or between harvest patches. Little or no construction takes place but the repetitive
travel results in soil compaction and disturbance. There is no complete spatial dataset
available to represent these features.

Landings: Areas where logs are processed, stacked, and/or loaded onto trucks.
Construction occurs as necessary to develop a reasonably flat working surface. Their area
does not include the width of any road or trail that passes through them as these areas are
tallied separately.

Forsite
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Estimate of the Extent of Roads, Trails and Landings In TFL 49

4.0 Sampling Methodology

Based on a review of Tolko’s spatial road, trail and landing data for the TFL, it was determined that
existing mapped roads would be used as the basis for sampling and ultimately for the application of
netdowns. This dataset appeared to capture all built roads to 2009, plus some additional roads
that did not appear to exist. Consistent mapping of trails and landings was not available and thus it
was decided a cutblock assessment process would be used to estimate % impacts for logged
areas. Each of these sampling regimes is discussed in detail below.

4.1 Roads:

The objective for roads sampling was to determine the unproductive widths associated with each of
the defined road types (Highway, Secondary, Mainline, Operational, and Spur) so that the GIS data
could be buffered to identify the unproductive area. ‘Unproductive’ was defined as the area
incapable of growing a commercial crop of trees within a reasonable timeframe (150 yrs). In
addition, field crews were asked to indicate whether the right-of-way areas at each sample point
would be allowed to produce commercial crop trees or if they would be continually brushed for
safety reasons. Areas assumed to be continually brushed were treated as unproductive.

The sample plan identified 110 road samples. Samples were allocated to each road type roughly
proportional to their presence in the TFL. This ensured that the features with the highest potential
for variability had higher levels of sampling. Two of the spur samples were dropped? for a total of
108 samples actually measured. Highway and secondary roads were not a priority in the study
because of their small extent in the TFL. They were only included here for interest — no statistical
sampling was completed. See Table 2 for details.

Table 2. Sample site allocation by road type

Road Class Km’s g;?:;leei ngrfg?els
Highway 0.2 1 1
Secondary Roads 19 2 2
Mainline / FSR 484 14 14
Operational / Logging 1,736 52 52
Spurs or Road Side Trails | 1,446 41 39
Totals 3,685 110 108

Samples locations were chosen randomly in the GIS dataset for each of the road classes (random
sample - no replacement) and can be found in Appendix A. Vertices along the road segments
were used as the sample population and the UTM coordinates at selected vertices provided the
location of the samples. Each sample point had one cross section taken at the closest road point
to the UTM coordinate provided (located using handheld GPS). Where the spatial data indicated a
road was present for sampling and no associated road could be found in the field within 25m, width
measurements of zero were recorded. This ensures that the results can be applied to the GIS
dataset which is known to include phantom roads.

At each sample location, the following key data was collected (see field card for details):
1. Right of way width (Horizontal distance in meters)

2. Disturbed width (Horizontal distance in meters)

3 Sample 190 was dropped because it was on private property and behind a locked gate. Sample 198 was dropped because it was
impacted by a fireguard constructed during the current fire season.
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a. Top of cut to bottom of fill (where it does not exceed 20cm depth)
b. Should capture the entire road prism including all ditches, berms, fills, cuts and
areas showing exposed mineral soil as a result of road construction activities.

3. Running surface width (Horizontal distance in meters)

a. Includes the portion of the road traveled by vehicles including any shoulder (i.e.
between the ditches).

Comments on the productivity of cut and fill slopes / berms (unproductive or productive).

Comments on whether the right of way will be continually cleared or allowed to grow to
maturity.

6. Unproductive width — made up of any portion of the total width that was deemed
unproductive by the field crew, or was deemed to be ‘continually cleared’. This width
estimate required an element of judgment so all field work was completed by a single crew
lead by a highly experienced professional silviculturist (Bob Johnson, RPF).

The field cards, pictures and maps for each sample site can be found in Appendix D.

4.2 Trails and Landings

Trails and landings were grouped because they utilized the same sampling method. Neither of
these features has sufficiently reliable spatial data for use in sample selection so they were
assessed using randomly selected cutblocks. The objective was to determine the extent of trails
and landings within each cutblock and then express the result as a percentage of the logged area.

From a dataset of previously harvested blocks, 20 blocks were selected randomly using the
probability proportional to size methodology*. Within each block, all of the visible landings and
trails were mapped using 1m orthophotos prior to field visit. Blocks were all logged prior to 2007 so
they were visible in the orthophotos and all debris was removed from the landings (burnt) when
field crews visited them in 2009.

Prior to field work, the following was compiled for each block:

1. Logged area

a. This did not include large WTP’s or
other reserves where logging would
require additional trails.

b. This did include smaller reserves where
the current trail network would have
been able to remove the timber without
the addition of new trails (i.e. riparian in
the block shown on the right).

2. Landing locations visible on the imagery.
3. Trail locations visible on the imagery.

4 Each ha of the population had an equal change of being selected. Thus,
large blocks were more likely to be selected than smaller blocks.
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During field work, the following data was collected:

1. Where practical, the extent of the trail mapping was verified. In significantly overgrown

blocks where this was not practical, the orthophoto mapping of trails were assumed to be
correct. Where trails were interpreted off the imagery and they did not correspond with
unproductive areas in the field, the trails were struck from the block map. Where additional
trails were found on the ground then they were added to the block map. See field data for
examples.

Sample widths (target of 10) for confirmed trails were taken at locations considered
representative of typical conditions. The average of these widths was applied to the
mapped trail length in the blocks to get an area occupied by trails.

The area of all landings within the mapped block boundary was measured using GPS.
Road or trail portions of landings were not included in the net landing area. The assumed
width of any road or trail within the landing was recorded and it was be tallied into the road /
trail statistics.

a. The total area of the landing was recorded (including roads/trails).

b. The net area of the landing was recorded (minus road/trail area) and the assumed
width of any roads/trails.

Landing Area Measurements

A Garmin Map60CSx GPS unit was used to measure landing areas and the following protocol was
used to define landing extent:

Measurements were taken to the outer edge of the debris pile if the survey was conducted
before routine debris disposal.

If the pile was burned on the landing surface or on unfavourable sidecast, it was counted as
part of the landing. Otherwise, the burned portion was counted as part of the NAR.

Landing area was considered to be from the top of the cut (if present) to the point where the
sidecast is consistently greater than 20 cm deep.

On level ground, the compacted running surface included berms of unfavourable soil, and
associated ditches.

Landing areas were measured using GPS or a hip chain traverse.

Road areas within landings were not considered part of the landing. The length of road in
the landing was measured and multiplied by an appropriate width to get road area.

See Appendix E for a trail and landing field cards.
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5.0 Sampling Results Summary and Discussion

The full sampling results can be found in the accompanying binder or Appendix D and E. This
section provides summary statistics of the results.

Two sets of descriptive statistics were generated from the sampling data for each of the 5 road
strata — one which assumed the GIS dataset was the population being sampled (includes phantom
roads®) and one which assumed the actual roads in the TFL were the population being sampled
(Table 3 and Table 4 respectively). This distinction was necessary to allow for the use of the
current GIS dataset while developing road netdowns for the current timber supply analysis, while
also making estimates of actual road widths that could be applied more broadly in the future.

Overall, the calculated length-weighted average road width is 5.38 m for the TFL (including
phantom roads).

Table 3. TFL 49 Road Summary Statistics (Applicable to GIS dataset)

Confidence Interval
Sample [z AL L e Standard | Standard 95%
Disturbed | Continually of o (95%)
Stratum . Deviation| Error
Width (m) Cleared Samples Lower Upper
Highway 23.4m 23.4m 1 N/A N/A N/A N/A
Secondary 19.2m 19.2 m 2 1.48 1.05 5.81 32.49
Mainline 152 m 12.1m 14 3.60 0.96 10.05 14.21
Operational 109 m 6.3 m 52 4.03 0.56 5.19 7.44
Spur 4.3 m 1.8m 39 2.15 0.34 111 2.51

Roads classified as Highways and Secondary make up relatively little of the road length in the TFL
(0.2 km and 19 km respectively) and were not the focus of this study. A few samples were
collected in these sample strata just to give a general indication of their size. Note: only secondary
roads actually occur in the TFL and they appeared quite uniform in width.

The average non-productive widths for mainline (12.13 m), operational (6.31 m) and spur (1.81 m)
roads can be seen to be a subset of the average disturbed widths measured for each road type.
This occurs because a portion of the disturbed widths were deemed productive (regeneration
occurring) when viewed in the field (see field cards/pictures for examples — e.g. sample 103). In
some case, it could be argued that, even though it has been deemed productive, a regeneration
delay and/or reduced productivity could be occurring with these areas (see block sample 5, photo
P7/P8 for example). Professional opinions from the senior silviculturist on site suggest that this
issue is not significant but the total disturbed width for each category has been included here as an
extremely conservative upper bound.

In numerous cases, the unproductive widths were less than the disturbed width because of the
practice of road deactivation and rehabilitation. Where roads were fully rehabilitated and had
regeneration established, zero widths were recorded (i.e. sample 134).

In order to apply the results of this study to future road datasets where phantom roads are cleaned
and removed, or to predict future road impacts in general, the samples where no actual road was
present at the sampling location were removed from the sample population. Table 4 shows the

5 Phantom roads are those that are shown as built in the GIS dataset but do not appear to have ever been built on the ground.
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summary statistics that result when phantom road samples are removed (only operational and spur
road statistics impacted).

Table 4. TFL 49 Road Summary Statistics (Actual Roads)

Sample _Mean Mean N2 Nurilsey Standard | Standard Confidence Level
Stratum D|_sturbed Coninel; i Deviation| Error (95%)
Width (m) Cleared | Samples Lower Upper
Highway 23.4m 23.4 1|N/A N/A N/A N/A
Secondary 19.2m 19.2 2 1.48 1.05 5.81 32.49
Mainline 152 m 12.1 14 3.60 0.96 10.05 14.21
Operational 11.1m 6.4 51 3.97 0.56 5.32 7.55
Spur 51m 2.1 33 2.19 0.38 1.36 2.91

Trails and Landings

Table 5 shows that the average non-productive percent of blocks attributed to trails and landings
was extremely low (0.32%). This was highly influenced by rehabilitation practices that occurred on
the sampled blocks. Refer to the field cards/pictures for examples. Several trails and landings
typed off the imagery were dropped when field visited due to the presence of successful
commercial regeneration. Typed features were also frequently dropped because they turned out to
be naturally occurring NP patches in the blocks.

Table 5. TFL 49 Trail and Landing Summary Statistics

0 Confidence Interval
Sample Me?rr:)rﬁ:NP Nurgfber Standard | Standard (95%)
Stratum . Deviation| Error
Trails/Lnd Samples Lower Upper
Trails/Lnd 0.32% 20 0.43% 0.10% 0.12% 0.52%

The table below shows the sample results by block and provides the percent of each block
impacted by trails and landings. The highest impact block indicated that 1.6% of its area was in NP
trail and landing area. This block was a 1989 conventionally harvested unit with extensive trails
within it — however, a portion of the trails were now considered productive. A complicating factor
with this block was that it was not planted and regeneration success was poor throughout much of
the block — not just on the trails. Most blocks in the study had significantly less trail established in
them when compared to this 1989 block. For example, block 6 had a spur road and trails that were
fully deactivated and planted in 2007, leaving negligible impact from trails and landings.

Table 6. Block Specific Statistics for Trail and Landing Impacts

Average Total NP NP Total % Block
Sample| Block Blk Silvi Harv Area |Landing| Trail | Trail+Lnd in
ID Name Slope | Elev(m)| Aspect [System| System ha Area Area NP Area | Trail/Lnd Comments
1|835-21 | 20%/Var 1634| Variable CcC GB| 11.04 0.028 0.004 0.032 0.3%|Christy Main
2|562-1 10% 1670 N CC GB| 31.13 0.030 0.043 0.073 0.2%|Upper Bouleau area
3|831-8A | 15%/Var 1380| Variable CcC GB| 13.03 0.000 0.000 0.000 0.0%|Big Horn Dam area
4/914-9 5% 1609 SW CcC GB| 17.19 0.129 0.003 0.131 0.8%|Arthur Creek area
5-
5(501-8 15%/Var 1640| Variable CC GB 32.13 0.093 0.436 0.529 1.6%|Monte Hills area
615-

6/AB0077 10% 1520 E CcC GB| 17.22 0.000 0.000 0.000 0.0%|Monte Hills area
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Average Total NP NP Total % Block
Sample| Block Blk Silvi Harv Area |Landing| Trail | Trail+Lnd in
ID Name | Slope |Elev(m)| Aspect |System| System ha Area Area NP Area | Trail/Lnd Comments
600-
7|AB0021 15% 1230 E CcC GB| 14.48 0.000 0.000 0.000 0.0%|Tiger Creek area
979-
8|KA1030 10% 1600 NNW CcC GB| 36.98 0.000 0.000 0.000 0.0%|White Elephant area
9|541-15 10% 1470 S CcC GB| 17.17 0.000 0.012 0.012 0.1%|Pogo - P3000
10|554-1 25% 1190 SE CC GB 13.23 0.000 0.036 0.036 0.3%|Jimmy Lake Rd
600-
11|AB0024 30% 1230 E CcC GB 3.26 0.000 0.000 0.000 0.0%|Tiger Creek area
618-
12|AB2059 15% 1490 S CcC GB 8.27 0.077 0.009 0.085 1.0%|Scuitto Creek area
13/505-6A 15% 1310{ Flatto W CcC GB| 21.19 0.000 0.000 0.000 0.0%|Powerline area
607-
14|AB0075 10% 1223| Variable CC GB 55.75 0.102 0.000 0.102 0.2%|Foley Rd area
605-
15|AB4028 15% 1140 S CcC GB| 15.03 0.109 0.000 0.109 0.7%|Jimmy Lake Rd area
16|867-3 5-10% 1390 SE CcC GB| 25.51 0.000 0.073 0.073 0.3%|Sandberg Rd
17|544-8 10% 1120 Flat CC GB| 24.39 0.062 0.031 0.093 0.4%|Glimpse Lake area
556-
18|AB5002 20% 1260 S CcC GB 5.71 0.000 0.000 0.000 0.0%|Target Lake area
19|572-17 40% 1400 NW CcC GB| 22.09 0.047 0.026 0.073 0.3%|Beautiful Lake area
20[824-23 10% 1200 SW CcC GB| 9156 0.137 0.000 0.137 0.1%|Esperon Rd
Totals / Averages 476.36 0.81 0.67 1.49 0.312%

6.0 Recommendations for Application in Timber Supply

6.1 Existing Roads

The road widths determined with the phantom roads included should be used when buffering the
existing GIS dataset to determine existing road netdowns. Buffering should be applied to the
defined road types in the dataset as per Table 7 below. A more simplistic approach could be used
that would result in the same magnitude of area removed from the landbase where the length
weighted average non-productive road width (5.38m) for all road classes be applied to all roads
regardless of road classification.

Table 7. Recommended buffer widths to apply to road center lines by road classification in the
current TFL 49 road dataset

Buffer Width Total

Road Each Side Buffer
Classification (m) Width (m)
Highway 11.7 234
Secondary 9.6 19.2
Mainline 6.1 12.1
Operational 3.2 6.3
Spur 0.9 1.8

In order to apply the results of this study to future road datasets where phantom roads are cleaned
and removed, or to future roads in general, the buffer values presented in Table 8 should be
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applied. The values in this table represent the net non-productive average widths where phantom
road samples have been removed.

Table 8. Recommended buffer widths to apply to road center lines by road classification in future
TFL 49 road datasets (phantom roads removed

Buffer Width Total

Each Side Buffer
Sample Stratum (m) Width (m)
Highway 11.7 234
Secondary 9.6 19.2
Mainline 6.1 12.1
Operational 3.2 6.4
Spur 1.1 2.1

6.2 Existing Trails and Landings

The results of the trails and landings portion of this study can be applied as area removals
(preferably) from the timber harvesting landbase but may also be applied at percent reductions
from yield curves generated for existing managed stands.

The currently logged area in the TFL should be multiplied by 0.0032 (0.32%) to determine the area
impacted by trails and landings.

6.3 Future Roads, Trails and Landings

The area likely to be occupied by future roads, trails, and landings can be estimated from this study
but only to the extent that future practices are consistent with those used in the sampled areas.

For example, significant effort was invested into rehabilitation of these structures in the past and
the continuation of this practice would be necessary for the statistics to apply to future roads.

If this premise holds, existing stands that have not been previously logged could have a yield
impact applied based partially on the 0.32% for trails and landings found here. To determine a
percentage of logged areas impacted by roads, previous silviculture prescription maps or the block
samples used in this study could be assessed using the road widths defined here to generate a %
impact estimate.

Forsite December 10, 2009 -9-



Estimate of the Extent of Roads, Trails and Landings In TFL 49

Appendix A — Road Sample Selections

Cleared Running NP or
(RoW) [Disturb| Surface | Row |Cont.
Sample |Select| MAP % Side | Width | Width | Width |to be |Cleared
Stratum ID | ID |UTM_X|UTM_Y | Rd Name |Elev|Aspect| Slope (m) (m) (m) |Clrd? [Width Comments
Highway 1| 225|299540|5595965|Hwy 97 681 SW | Flat 23.4| 234 12.2 Y 23.4(S of Monte Lake
Secondary Paved portion of
Chase- Chase Falkland
1| 227|315624|5603778|Falkland 806 W 10% 20.2| 20.2 9.5 Y 20.2|Rd
Douglas Gravel portion of
2| 126|299251|5586480|Lake 673| SE 75% 18.1] 18.1 11.3 18.1|Douglas Lake Rd
Mainline at 14.5km at
JESR 1| 23|316755|5563015|Southfork  |1022| NW 40% 18 18 5.6 Y 18 [switchback
moved 30m north
- junction of 3
2| 18|301789|5574176|Cotton Main |1504| N 30% 19.5| 19.5 8.4 N 12.4roads
3 7(292056|5597699|Monte Hills |1523| NE 55% 13.5] 125 55 N 10.3 0
Regen right to rd
4| 10|288152|5588254|Camp Creek|1461| S 5% 14.8| 14.8 51 N 5.1|edge
Near 48 km on
5| 24|303522|5561463|Moose Main |1523| SE 30% 13.6] 13.6 6.7 N 12.2|Moose Main
6 6/294096|5598044 |Monte Hills (1244| E 35% 22.4| 224 8.4 N 13.4 0
near 32km - road
7| 11|284437|5587535|Pratt Main  |1272| Flat 10% 13.6| 13.6 6.9 Y 11.7|jct. 100m to north
8| 22|305106|5566838|Whiteman [1402| N 20% 15.4] 154 7.2 Y 11.2(27.5km
At switchback on
9 2(315868|5604978|Blair Main  |1000| SW 75% 11.1] 111 4.5 Y 11.1|Blair
10| 14(288927|5585465|Camp Creek|1223| S Flat 10.5] 10.5 6.8 N 8.5 0
Mowing at 38km near
11| 20({290299|5571471|Machine 1128| S 10% 14.3] 143 7.8 Y 14.3|corner
Private At beginning of
12 5[296013|5598745|FSR 880| E 80% 16.9] 16.9 7.5 N 14.9|turnout
Seaton No regen on cut
13| 21/305927|5569184|Lake 1484| SW 25% 18.3| 18.3 5.9 N 18.3|or fill
Running surface
NP + 2m either
side likely to
14 1|317356|5606059|Blair Main {1296/ N 70% 11.3] 113 4.4 N 8.4|remain brushed.
Operational ) brushing has
Christy taken place for
1| 110[/309458|5550854|Main 1404 W 30/10% 16.9] 16.9 6.4 Y 10.4|sight lines
at culvert-no
2| 90|295468(5572982|B3000 1415 N 20% 8.9 8.9 4.7 N 8.9|regen noted
wide rocky RoW -
3| 93|321280|5572576|n/a 1128| E 35% 16.3| 16.3 5.7 N 12.8|RS plus cut NP
deactivated and
4| 82|294743|5576152(n/a 1254| S 10% 23 0 0 N O|fully restocked
rocks on cut and
fill but some
5| 118|304257(5544055|n/a 1549| E 25% 23| 143 54 N 7.4|regen
wide RoW,heavily
grazed,regen on
6| 92|324288(5572293|n/a 733| E 30% 134/ 134 6.5 N 7.5]cut slope
gated road to
mine - road
7| 97|310637|5567072|n/a 1005| S 25% 159/ 159 54 N 10.6|brushing in
expect RoW
beyond RS to
8| 75(299611|5582332|Powerline  [1249| E 5% 8.7 8.7 5.9 N 5.9|regenerate
adjacent landing
Mallard not included in NP
9| 65(292532|5586149|Meadow 1041| Flat 5% 39.1| 11.2 6.3 N 11.2|width
atY Lower
Lower Tusk/White
10| 102(310332|5561720|Tusk 1524| SE 10% 12.6| 12.6 N 7 |Elephant
11| 71(280817|5583279|n/a 1394| SW 15% 7.8 7.8 4.2 N 6.2 0
fully stocked no
12| 49(289558|5597746|n/a 1641| SE Flat road found
Adjacent to Moir
13| 81(285002|5578528|n/a 1036| S 15% 9.1 9.1 3.6 N 3.6|Reservoir
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Cleared Running NP or
(Row) |Disturb| Surface | Row |Cont.
Sample |Select| MAP % Side | Width | Width | Width |to be |Cleared
Stratum ID | ID |UTM_X|UTM_Y | Rd Name |Elev|Aspect| Slope (m) (m) (m) |Clrd? [Width Comments
not driveable -
regen estab. on
14| 114/304691|5547515|n/a 1554| Flat 10% 10.4 10.4 4.9 N 3.3|road edge
15| 108({301516|5558785|n/a 1382 N 5% 13.7 13.7 51 N 7.1 0
fully rehabed and
16| 96(315752|5568812|Maw Main {1347| N 15% 16 0 0 N O|fully productive
17| 34{290940|5594869|n/a 1568| Flat 5% 11.6 11.6 6.4 N 6.4 0
18| 103(300161|5561854|n/a 1584| SW 10% 10.9 10.9 5 N 5 0
19| 101(320377|5561833|n/a 580| NE 45% 5.1 5.1 2.4 N 2.4|more like skid trail
moved 32m to
20| 52|323618|5595493|Kelly Main  [1243| N 35% 7.1 7.1 4 N 6 |agree with photo
sample is 2m
from culvert at
21| 58(299247|5589926|Mine 826| S 75% 16 16 5.2 N 16|corner
older cutblock -
regen estab. edge
22| 112|318141|5550185|n/a 1245] W 5% 8.2 8.2 2.6 N 2.6|of road
adjacent to new
block/landing-
23| 99|300137|5563553|Chapperon [1726| Flat Flat 25.8| 25.8 7.8 N 10.8|regen estab.
young pine each
24| 61]280712|5589265|n/a 1433| Flat 5% 6.4 6.4 3 5|side of road
within Terrace
25| 106|305586|5560890|n/a 1705| S 25% 7.7 7.7 3.5 N 3.5[Mtn. Fire
. Wide RoW not
Friday compacted expect
26| 79|295101|5575843|Creek 1250| SE 10% 17.6 17.6 4.6 N 6.6|some regen
. Regen on Hydro
Powerline RoW-not crop
27| 45|294207|5582710|Main 1011| NW 30% 9.4 9.4 3.2 Y 7.4 trees
regen estab. In
28| 62]290157|5587354|C2000 1349| S 5% 9.1 9.1 55 N 5.5|ditches
regen estab. on
29| 57(292316|5590520|n/a 1345| E 40% 8.9 8.9 35 N 5.5]|cut and fill
road used for
30| 120|317776|5541892|n/a 1174 NW | 10/50% 6.8 6.8 3.7 N 5.3|quads/dirt bikes
2m from a culvert
31| 113|315589|5549866|n/a 1280| E 10% 10.4 10.4 6 N 6|- wider RoW
32| 33|325655|5604576|Spa Main 1560| S 10% 19.3 19.3 5.9 N 5.9 0
Road inactive due
33| 44(299130|5582781|n/a 1152| NW 40% 11.6 11.6 5 N 5|to fence
expect Row
beyond RS to
34| 73|300004|5582922|n/a 1114| NE 15% 6.4 4.3 3.7 N 3.7|regenerate
Was moved from
Off Blair Spur to
34| 128|317042|5607833|Main 1578| S 15% 23.4 19.1 51 N 8.1|Operational
expect some
35| 94|290676|5571600|n/a 1128| S 25% 12.2 12.2 5.5 N 7.5|regen on RoW
deactivated and
36| 37|324253|5601556|n/a 1543| Flat Flat 10.9] 10.9 3.7 N O|fully restocked
regen estab. on
37| 54|294526|5591853|Torch 1343| E 15% 16 13.7 5.2 N 10.2|fillslope of RoW
38| 76(298359|5581154|n/a 1346| E 35% 14 14 4.3 N 5.3 0
Blue some regen on
39| 121|319405(5542640|Grouse 1134| E 25% 9.1 9.1 4.5 N 6.5|cut and fill slopes
more like spur
road -expect cut
40| 95|321068|5571209(n/a 1071 W 30% 3.6 3.6 2.9 N 2.9|to regen
expect RowW
beyond RS to
41| 69|288523|5584422|n/a 1219| E 5% 7.4 7.4 4.3 N 4.3|regenerate
regen estab. on
42| 32|325260[5604946|2000 Rd 1568| SE 15% 13 13 55 N 4.7 |road edges
deactivated and
43| 78|311769|5579119(n/a 1612| E 5% 0 0 0 N O|fully restocked
44| 38|296186/5601359(n/a 1074| Flat Flat 5.4 54 3.1 N 3.1 0
regen estab. on
45| 53|323941|5592855|Kelly Main  [1039| SW 25% 8.9 8.9 5 N 7 |cutslope of RoW
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Cleared Running NP or
(Row) |Disturb| Surface | Row |Cont.
Sample |Select| MAP % Side | Width | Width | Width |to be |Cleared
Stratum ID | ID |UTM_X|UTM_Y | Rd Name |Elev|Aspect| Slope (m) (m) (m) |Clrd? [Width Comments
within Terrace
Mtn. Fire,
Loch roadside debris
46| 109|309052|5556358|Drinkie 1418 NW 15% 22.7 22.7 6.3 N 10.3|pile
grassed in road -
some regen
47| 87|324079|5574034|Browns 645 NE | 15/35% 12 12 5.7 N 5.7 |estab.
More spur road
48| 55|291127(5592033(n/a 1648 N 10% 5.1 5.1 2.9 N 2.9|than operational
new road - cut
49| 30|319573|5607794(n/a 1596| SE 20% 13.7 13.7 5.6 N 6.6|and fill planted
Wide RoW that
was compacted
50| 70[{290410|5583824|n/a 1043| SE 5% 13.1 13.1 4.4 N 11.1{(no regen)
located at RoW
landing with
51| 98|307712|5565106|n/a 1527] N 15% 33 25.4 5.8 21.6|unburned pile
Spur within Terrace
1| 196|314130|5551869|n/a 1417| N 30% 6.5 6.5 3.8 N 3.8|Mtn. Fire
located in series
of skid/bike trails
2| 221|318734|5534441|n/a 529| SE 20% 2.7 2.7 2.7 N 0.8|below Bear Main
deactivated and
3| 149|288588|5589069|n/a 1497| Flat 5% 0 0 0 N 0O|fully stocked
4| 140|299838|5593417|n/a 844| SE 45% 9.3 6.5 4.1 N 4.1 0
regen estab. on
5| 213|305840(5541747|n/a 1320| SE 15% 7.4 7.4 4.5 N 6.2fill slope
on road through
production
6| 205|306944|5546587|n/a 1412| N 5% 19.8 19.8 6.4 N 6.4|landing
dirt bike trail
otherwise could
7| 215|319771|5540571|n/a 899| NE 35% 6 6 4.4 N 1.3]|be productive
at start of Row
landing-sample
200|315118|5548700|n/a 1383| Flat Flat 11.3 11.3 2.9 N 3.5|spot is stocked
189|304176|5553448(n/a 1586| E 30% 0 0 0 N O|fully stocked
heavily brushed -
10| 203(305801|5548121|n/a 1478| E 15% 9.9 9.9 5.7 N 2.9|partially restocked
Wood
11| 152(297778|5588441|Meadow 1183| E 15% 3.2 3.2 3.2 N 3.2|no regen on trail
in undisturbed
12| 177[309446|5567538|n/a 1102| SE 60% 0 0 0 N O|stand
located on
recently
harvested
cutblock- will be
13| 214(299026|5541707|n/a 1502 W 20% 0 0 0 N O|replanted
widening of road
and slash/debris
Terrace from Fireguard on
14| 198(312632|5551113|L/O 1569| O 0% 0 0 0 0 O|sample point
mostly rehabed
and planted
15| 144(292403|5591150|n/a 1340 E 5/60% 5.7 5.7 2 N 2|except ATV trail
In cutblock, no
16| 176(294295|5572328|B3100 1340 N 10% 0 0 0 N O|spur close by
deactivated and
17| 182(311011(5561230|n/a 1551| N 30% N O|fully stocked
18| 135(326489|5602939|n/a 1560 N 10% 5.1 5.1 51 N O|fully stocked
19| 186(302781|5558238|n/a 1379 N 25% N 0/|fully stocked
deactivated and
20| 142|294598|5591536|n/a 1301 S 10% 0 0 0 N 0/|fully stocked
mature Pl stand
20-30 yrs not
21| 163|301128|5582711|n/a 1109| O 5% 0 0 0 N O|disturbed
heavily brushed -
22| 194|305899|5552489|n/a 1520 NE 15% 6.8 6.8 4.9 N 4.9|partially restocked
deactivated and
23| 216|302992|5540298|n/a 1429| S 10% 0 0 0 N O|fully stocked
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Cleared Running NP or
(Row) |Disturb| Surface | Row |Cont.
Sample |Select| MAP % Side | Width | Width | Width |to be |Cleared
Stratum ID | ID |UTM_X|UTM_Y | Rd Name |Elev|Aspect| Slope (m) (m) (m) |Clrd? [Width Comments
in recent cutblock
24| 204|301473|5546461|n/a 1662| N 10% 0 0 0 N 0|- fully productive
unused road - lots
25| 171|290681|5579081|n/a 1050 NW 5% 4.9 4.9 3.2 N 1.6|of blowdown
has been brushed
26| 220|302963|5536867|n/a 1286| E 10% 7.6 7.6 4.2 N 6.2|out
Sample moved to
closest point on
27| 181|319781|5553551|n/a 567| NE 20% 9.6 9.6 3.3 N 3.3|spur
28| 210|305582|5542067|n/a 1330| Flat Flat N 2.8 |partially restocked
regen estab.
centre of trail but
29| 202|317697|5548410|n/a 1115/ S 15% 2.7 2.7 2.7 N 1.4|not fully restocked
in undisturbed
30| 136|329790(5603328|n/a 914| E 20% 0 0 N O|stand
31| 134|324154|5603391|n/a 1560 SW 5% 7.9 7.9 N O|fully stocked
overgrown with
brush /trees are
32| 209|313858|5542436|n/a 958| W 20% 4.9 4.9 4.9 N O|estab.
between wetland
33| 211|297992|5541961|n/a 1500| Flat [45%/Flat 5.2 5.2 3.2 N 2.2|and rock face
moved to
operational/new
34| 128|317042|5607833 O 0 0% 0 0 0 0 O|road
deactivated and
35| 180|310486|5561631|n/a 1524| NW 20% 0 0 0 N 0O/|fully stocked
moved 32m -
heavily brushed
36| 197|312917|5551227|n/a 1546| NE 15% 4.8 4.8 4.8 N 4.8 |with alder
37| 129|320018|5607055|n/a 1412| SE 25% 7.7 7.7 4.3 N 0|fully stocked
38| 148|285784|5589473|n/a 1430 W 20% 7.3 7.3 4.9 N 4.9 0
39| 207|303276|5544315|n/a 1746| N 30% 2.4 2.4 2.4 N 0 0
deactivated and
40| 223|325361|5593025|n/a 1100 NW 20% 0 0 0 N O|fully stocked
. Private property /
Westside gated -sample not
41| 190|320825|5553279|Rd. 0 O 0% O|used
42| 143]|299202|5591096|n/a 1003| SE 40% 6.6 6.6 4.3 N 4.3 0
Forsite December 10, 2009 -13-




Estimate of the Extent of Roads, Trails and Landings In TFL 49

Appendix B — Block Sample Selections

TRIM UTM UTM Area (ha)
Sample ID Block Identifier Mapsheet | Easting | Northing
1| 835-21 082L.002 311231 | 5551224 11.0
2 | 562-1 082L.032 309174 | 5578687 31.1
3 | 831-8A 082L.002 309089 | 5550606 13.0
4 ] 914-9 082L.053 318666 | 5603361 17.2
5 | 501-8 082L.041 288542 | 5593602 32.1
6 | 615-AB0077 082L.041 291763 | 5595378 17.2
7 | 600-AB0021 082L.041 294079 | 5593880 145
8 | 979-KA1030 082L.012 305998 | 5559444 37.0
9 | 541-15 0921.040 282756 | 5583280 17.2
10 | 554-1 082L.032 304649 | 5584709 13.2
11 | 600-AB0024 082L.041 293878 | 5594537 3.3
12 | 618-AB2059 0921.050 280683 | 5592225 8.3
13 | 505-6A 082L.031 298803 | 5581736 21.2
14 | 607-AB0075 082L.041 294036 | 5591321 55.8
15 | 605-AB4028 082L.031 295456 | 5578253 15.0
16 | 867-3 082L.002 307150 | 5544421 25.5
17 | 544-8 0921.040 285459 | 5580825 24.4
18 | 556-AB5002 082L.032 302041 | 5580715 5.7
19 | 572-17 082L.021 294719 | 5572049 22.1
20 | 824-23 082L.002 310463 | 5546415 91.6
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Appendix C — Sample Locations Overview
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Appendix D — Road Field Cards/Maps
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Appendix E — Block Field Cards/Maps
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