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1.0

INTRODUCTION

Slocan Forest Products Ltd. - Slocan Division (SFP) is preparing Management Plan
#9 for Tree Farm Licence #3 (TFL #3) - Little Slocan Lakes for presentation to the
Chief Forester for approval in June 1998. As part of the process, SFP must prepare a
twenty year harvest schedule to confirm that the harvest level identified in the timber
supply analysis is achievable for TFL #3, considering current operational rules and

guidelines governing forest management.

The 20 Year Harvest Plan is meant to be a tactical plan that links the strategic timber
supply analysis to the operational forest development plan. The purpose of the plan
is to validate the spatial feasibility of attaining the harvest level specified in the first
twenty years of the timber supply analysis. Twenty year paper plans meet the above
objectives, but are not able to model forest management scenarios, and therefore,

have limited use beyond their role as an information source in AAC determination.

One of the challenges facing SFP during the term of Management Plan #9 is to find
the best solution for implementing the Kootenay Boundary Land Use Plan (KBLUP),
while simultaneously managing the TFL in an optimal operational manner. SFP’s
goal 1s to produce a twenty year plan that shows the implications of management
options related to issues created by the KBLUP. In addition to the traditional paper
plans and harvest schedules, SFP proposed in the Terms of Reference to use the
forest estate model, ATLAS (A Tactical Land Analysis System), to show the effects

of various forest management strategies over a longer planning horizon.

Since the Terms of Reference were prepared and accepted, SFP discovered a newer
forest estate model, FSOS (Forest Simulation Optimizing System), which has many
advantages over ATLAS in undertaking an analysis such as this. A descriptive
comparison of the models, as well as comparative analysis results, are presented in

sections 2 and 4.

Slocan Forest Products Ltd.
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2.0 BACKGROUND

Twenty year paper plans use a set of rules to define the location and harvest schedule
of cutblocks. In adhering to these rules, landscape units become highly fragmented.
The Forest Practices Code recognizes that the landscape must more closely mimic
natural disturbance patterns to ensure the maintenance of biodiversity. The Forest
Practices Code, through the Biodiversity Handbook, has altered the philosophy of
managing landscapes - from accepting an end forest structure design created by
following a set of prescribed rules - to a philosophy of predesigning the target
forest/landscape and undertaking tactics that work to the end target.

The primary elements that are considered when developing a 20 Year Plan with

biodiversity objectives are:

e seral stage distribution

e temporal and spatial distribution of the cut and leave areas “patch size
distribution”

e old seral retention and representativeness

e stand structure

e species composition

e visuals

(FPC, Biodiversity Guidebook)

The concept of emphasizing patch size over adjacency rules is referred to in Section
3.2 (Management for General Biodiversity) of the KBLUP Implementation Strategy,
Section 3.1 (Guidelines for Timber Management in Timber Enhanced Resource
Development Zones), and in both the 1997 and 1998 Memoranda of Understanding
(MOU) between the Nelson Forest Region and the Kootenay Region of the Ministry
of Environment, Lands, and Parks. The KBLUP Implementation Strategy (KBLUP-
IS) has assigned the biodiversity emphasis levels and patch size distributions that are

used in this plan.

Slocan Forest Products Ltd.
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2.1 General

TFL #3 is located in the West Kootenays, about 50 km north of the town of
Castlegar. (See Figure 1). Total size of the TFL is 79,796 ha, of which 39,630 ha are
considered operable. SFP has recently a silviculture review of the TFL and revised
the operability lines downward because of poorer than expected high-elevation

regeneration performance.

The KBLUP has resulted in much of TFL #3 being situated within a Enhanced
Resource Development Zone, in addition to being classified as a low emphasis
biodiversity unit. TFL #3 was not formally identified in the 1998 Memorandum of
Understanding as a tenure where low biodiversity emphasis units may be harvested
down to 1/3 of the old growth target. However, this approach has been taken for

some of the scenarios analyzed in this project.

Areas outside the TFL have been allowed to contribute landbase to assist in meeting
biodiversity targets. Over time, these areas will likely satisfy most or all of the
mature and old growth requirements for the adjacent landscape units. Specifically,

the Hoder unit includes part of Valhalla Park and the Perry unit includes the sensitive
east side of Perry Ridge.

Slocan Forest Products Ltd.
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ARROW FOREST DISTRICT

British

Figure 1. Key Map
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The incorporation of biodiversity in the twenty year harvest plan has a significant
influence on the planning methodologies used. A Total Chance Plan, along with the
component Engineering Plan, were prepared and used as background for the
preparation of the twenty year plan. The Total Chance Plan, which was prepared by

SFP development staff, shows all the potentially operable timber within a landscape

unit.

The twenty year plan Terms of Reference (September 1997) and the Timber Supply
Analysis (Sterling Wood Group, November, 1996), have defined most of the input
parameters, such as minimum harvest ages, calculated green-up ages, equivalent
clearcut areas (ECA) limits, biodiversity étargets, environmentally sensitive area

(ESA) descriptions and netdowns, stand group descriptions and growth and yield

Curves.

2.2 Traditional Paper Plan

Twenty year Paper Plans are a series of maps which show the locations and
scheduling for harvesting over the next twénty years. Current operational rules and

regulations (e.g. 3 m green-up of adjacent blocks) constrain when and where

cutblocks can be located when preparing the plans.

2.3 ATLAS Modeling

ATLAS (A Tactical Landscape Analysis sttem) Version 2.91 is a spatial, forest
level, simulation planning model developed at the University of British Columbia
(UBC). It allows many different constraints:and forest management targets to be set,
including both landscape level (e.g. seral stage) forest cover targets and green-up
delays (of adjacent cutblocks). Blocking patterns on the landscape are predefined and
a priority list of potential cutblocks is estiablished. Priorities are be based on the
distance to the mill. The user can vary thé constraints and the model then selects

Slocan Forest Products Ltd.
Slocan Division
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cutblocks from the priority list. The output from the model is a harvest schedule over
time (e.g. 200 years) by period (e.g. S years) and a visual representation of where the
cutblocks are located in each period. As is generally the case with simulation models,
the harvest schedule presented by the model is the only solution that the model can
give based on the input criteria and meets the rules imposed on harvesting. ATLAS
cannot optimize the many solutions that could meet the criteria. Also, the model
cannot create a particular forest structure at any point in time; it produces a timber

harvest schedule and location pattern subject to the pre-established criteria.

The ATLAS model was found to be useful for assessing the impact of various
guidelines on harvest levels. It can perform some sensitivity analysis by adjusting

guidelines and rerunning the model, but it was not well suited to two tasks that were
important to SFP:

* Selecting the optimal mix of cutblocks for harvest from the Total Chance Plan.
This is a particularly important question in the well-roaded management units
which have a focus on timber production (e.g. the Enhanced Resource

Development Zone (ERDZ) designation from the KBLUP).;

* Predefining the end product design of a forest that meets patch 'size and other
objectives, rather than accepting the forest created by default through imposing

numerous process rules.

These two limitations with the ATLAS model led to the use of the FSOS model as

described below.

24 FSOS Modeling

FSOS is a computer simulation and optimizing model, developed at UBC, that uses a

process called simulated annealing to optimize the output (defined as maximizing a

Slocan Forest Products Ltd.
Slocan Division
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specified criterion or criteria). The model undertakes a series of iterations, with each
iteration utilizing a unique combination of cutblock size, configuration, placement
and scheduling on the landscape. The results from each iteration are compared to the
last (or best previous) iteration, and the best one of the two (as set by predetermined
criteria) is kept. The cutblocks are altered and a new iteration is carried out. This
process is continued several hundred thousand times, until further improvement in

the specified management objective is minimal.

The fundamental difference between FSOS and ATLAS is that FSOS focuses on
creating a forest according to a set of objectives defined by the user in the shortest
time possible, whereas ATLAS prepares a harvest schedule subject to a series of

rules and accepts the resulting forest landscape, regardless of fragmentation.
FSOS describes the ultimate structure of the forest landscape in two key parameters:

° PATCH

Patch is defined as a contiguous area with forest cover in a defined seral stage
regardless of changes in other forest cover attributes, such as species
composition (Biodiversity Guidebook). ‘Patch size distribution’ is defined as

the statistical or frequency distribution of patch sizes within a Landscape

Unit.

Slocan Forest Products Ltd.
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o SERAL STAGE

Seral stage is the age range assigned to an individual patch or class of patch.
Seral stage classifications are taken directly from the Biodiversity Guidebook
and are applied by Natural Disturbance Type (NDT) within Landscape Units.
They are viewed as an target to be achieved over time rather than an absolute
constraint. Other resource guidelines, such as the maximum visual alterations
in the early seral stage or the equivalent clearcut arca (ECA) requirements for
domestic watersheds, are also applied here. FSOS uses optimization to

achieve these targets in the shortest time possible.

The user ranks the relative importance of the two key user-defined parameters (patch

size distribution and seral stage) relative to each other and to the three other model

output parameters listed below:

¢ Total Volume Flow - This is a measure of the total volume harvested in
the planning horizon (i.e. 200 years).

* Even volume flow - This is a measure of the variation harvest volume
between periods. The variation is limited to +- 10% of the average
volume for the planning horizon.

¢ Cutblock Size - This is a measure of the actual cutblock size. This value
is constrained within a specified range to eliminate small inoperable

cutblocks or excessively large ones.

A “weighting” is assigned to these parameters to show relative importance and is key

to tradeoffs between harvest level and length of time to achieve patch or seral

distribution targets.

Slocan Forest Products Ltd.
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The model calculates a "penalty" based on the difference between the target for each
parameter and the value actually attained in each period. The “penalties” are summed
for all periods and weighted by the pre-defined weights. To minimize the total

“penalty" over the planning horizon, the model attempts to achieve targets quickly

for highly weighted parameters.

Weights and penalties are used to make the transition from the traditional cut, leave,
adjacency, and maximum block size approach to controlling harvest level and
distribution to one based on seral stage and patch size targets. When considering this

approach, compromises are necessary to reach the desired targets in the most optimal

way.

The strength of this model is its focus on specifying the desired result in terms of age
and patch size distribution rather than creating a forest indirectly as a result of
applying numerous rules. This quality when combined with the optimization feature,

leads to a forest that achieves the goals of the KBLUP and has a near optimal timber

flow.

Slocan Forest Products Ltd.
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3.0 METHODOLOGY

3.1

Traditional Paper Plan

A Total Chance Plan prepared by SFP development staff for most of TFL #3 used

the following guidelines:

the major connectivity corridors, primarily in the southem and eastern parts of
the TFL (See Figure 3, in Appendix XI) were excluded because the management
strategy for the corridors is to maintain or create mature or mature-like forests
through patch cuts and selection systems;

the 1996 operability line was used (See Figure 2, in Appendix XI);

cutblocks were allocated within areas designated for both the conventional and
alternate systems areas. Conventional operable area includes terrain that can be
roaded and harvested with ground or cable systems. The alternate area utilizes
non-roaded harvest methods, including forwarders and aerial systems.;

cutblocks were located outside of riparian management areas;

other timber supply analysis netdowns, including Environmentally Sensitive
Area's and problem forest types, were incorporated (See Appendix IV, Terms of
Reference);

biodiversity and wildlife provisions were made using current policies and
regulations; e.g. valuable known ungulate movement corridors were excluded;
adjacency between patches was set at 3 m green-up, because the paper plan was
prepared prior to the finalization of the KBLUP;

cutblocks were located within all remaining mature timber types and many
immature timber types;

cutblocks were designed to be feasible with current harvest systems and FPC

regulations;

Slocan Forest Products Ltd.
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3.2

cutblock sizes were typical of today's operations, rather than being the individual

setting units typical of some engineering plans specifically designed to be used

with a spatial modeling system;

the SBFEP area was not included;

the existing Forest Development Plan approved cutblocks were incorporated as
the first five years within the twenty year plan;

Slocan Forest Products development staff scheduled 20 years of blocks using

traditional operational rules (e.g. 3 m green-up, ocular estimate of landscape level

constraints).

ATLAS Modeling

The Paper Plan described in Section 3.1 was digitized, translated into an ATLAS

format and used for the ATLAS modeling. The following criteria were used in

transforming the paper plan into an ATLAS data set:

cut blocks were not designed within connectivity corridors. The stated goal of
creating or maintaining mature-like forests within the connectivity corridors was
achieved by removing a percentage of volume through patch and partial cutting
systems. The patch and partial cut volume from these corridors was generally
limited to 3000 m*/year for operational reasons.;

A percentage reduction in volume removed (calculated from Table 20a of the
Biodiversity Guidebook, See Appendix V) was applied to account for stand level
biodiversity;

Alternate harvest system blocks were scheduled separately (and manually) from
the ATLAS analysis in a manner that was compatible with the operational
realities of the particular system.;

Some early immature stands (age class 1 and 2) were not blocked in the

engineering plan, but were included in the ATLAS analysis if they were deemed

Slocan Forest Products Ltd.
Slocan Division
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operable, because the ATLAS analysis was done over long planning horizons

(generally 200 years).

Three scenarios utilizing various parameter combinations were analyzed using

ATLAS. See Table 1, on the next page for a detailed description of the parameter

combinations for each scenario.

3.3 FSOS Modeling

The data set used in this FSOS analysis was similar to the data set used in the

ATLAS and is based on the data utilized in the timber supply analysis.

3.3.1 Weighting

Weighting of the objectives and parameters is a key consideration to the
operation of the model. Table 2, below shows the weighting used in this
analysis. The weightings show the relative importance of each parameter (i.c.
patch size distribution is 1.6 times more important than total volume flow). A
high importance was placed on achieving biodiversity objectives, therefore
high weights were attributed to patch size and seral stage. The low weight

was attached to the even volume flow parameter because it is an easy target

to achieve.

Slocan Forest Products Ltd.
Slocan Division
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Table 2. The weighting of parameters used in the FSOS analysis

Parameter Weight
Patch size 1.6
Seral stage 1.5
Total volume flow 1.0
Even volume flow 0.3
Cutblock size 1.5

Adjacency between patches was set as a user defined parameter of 2 m green-

up. This is consistent with the KBLUP.

The effect of any choice of weighting is specific to the forest being modeled.
The choice of weighting used for this analysis results in seral stages, already
in deficit, (e.g. old seral) not being reduced further and allows some

flexibility when the patch size and seral stage targets are achieved.

3.3.2 Patch and Seral Distribution Targets

Percentage targets (Table 4, Biodiversity Guidebook, See Appendix V) were
assigned to 1-40 ha patches (30-40%), 40-80 ha patches (30-40%) and 80-250
ha patches (20-40%) within each seral stage (early, mature and old). The
model’s first focus is on amalgamating cutblocks in fragmented areas with

regular adjacency rules applying between patches, and cutblocks within

patches.

Slocan Forest Products Ltd.
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3.3.3 Harvest Criteria

In this application of FSOS, the first five years of harvest were fixed to the
current approved Forest Development Plan. After that, the Engineering Plan
blocks are used only as an overlay (e.g. they were over-laid in GIS with forest
cover polygons, operability lines, biogeoclimatic subzones, etc., to create
resultant polygons or slivers). This allowed the model to harvest all or part of
an engineering plan block or a combination of engineering plan blocks. The
model could be limited to combinations of engineering plan blocks if they
were smaller units so that all parts of the patch size spectrum could be
achieved. In this case, since the average size of the engineering plan blocks
was about thirty to forty hectares, it would not have been possible to achieve

the Biodiversity Guidebook patch size distributions using the EP blocks
directly.

Slocan Forest Products Ltd.
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40 RESULTS

Five scenarios were undertaken in preparing this plan. The traditional paper plan, and
ATLAS Scenario #l1were prepared as benchmark analyses. The traditional plan
which utilized a traditional scheduling approach showed an available conventional
volume of 80,000 m’/year, whereas the ATLAS Scenario #1, which had no
biodiversity constraints, showed a volume of 96,000 m’/year. However, both of these

scenarios showed a significant AAC falldown after twenty years.

A second run of ATLAS (Scenario #3) utilized a strategy of one third biodiversity
constraints in the low diversity emphasis units and full diversity constraints in the
remaining units. Full biodiversity seral targets were achieved well before the 210
year target. The run showed an AAC of 63,000 m*/year available for the whole
planning horizon. The flexibility provided by reducing the biodiversity constraint to

one third is particularly important in the first twenty years..

A third run of ATLAS (Scenario #2) was set using the same input parameters as the
FSOS run (Scenario #4) and are directly comparable. These runs were based on
achieving full biodiversity constraints as quickly as possible. The ATLAS run
showed an SFP conventional available of 50,000 m*/year, while the FSOS model
showed a harvest level of 76,586 m®/year. FSOS showed an additional 7045 m’/year

in the alternate harvesting areas for a total SFP harvest of 83,631 m’/year.

The 21,000 m3/year harvest level difference can be attributed to the increased
flexibility and optimization effect that FSOS has in achieving the biodiversity
targets. The seral targets are set as goals in FSOS rather than constraints that
ATLAS. The 21,000 m’/year penalty clearly shows the cost of superimposing

landscape level constraints on traditional adjacency regulation in terms of timber

flow.

Slocan Forest Products Ltd.
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Figures 4 and 5 show the general harvest pattern across the landscape. Cutblock

amalgamations are necessary to create the desired larger patches.

Appendix VIII is a set of graphs that show the old seral percentage targets at the start
and end of the twenty year period. In all of the Landscape Unit/Natural Disturbance
Unit Type (LU/NDT) polygons, the old seral targets are met in 10-70 years, except
for NDT 16 LU A16 where the target is met in 185 years. This, however, is within

the three rotation allowance.

Appendix IX shows the patch size distributions for each LU/NDT polygon. In
viewing these tables, it must be noted that the targets for the smaller sized patches, ie
0-40 ha are maximum targets, whereas the targets for the larger sized patches are

minimum targets. If the targets for large patches are met or exceeded, then the targets

for the smaller patches will not be met.

By altering the patch size distribution targets, adjacency can be regulated in visual or

watershed zones.

A FSOS scenario was run using one third biodiversity constraints in the low
emphasis biodiversity zones. The results showed an insignificant improvement over
the run using full biodiversity constraints. The negligible improvement is the result

of FSOS treating the seral targets as goals rather than absolute constraints.

Slocan Forest Products Ltd.
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50 RECOMMENDATIONS

Slocan Forest Products, upon review of the various scenarios and methodologies,

recommends Scenario #4 (FSOS - Full Biodiversity Constraints) as the preferred

twenty year plan,

This plan complies keeps with the overall intent and goals of the KBLUP and
Biodiversity Guidebook, while allowing the timber flow potential of the land base to
be realized. In keeping with the KBLUP, this approach emphasizes timber
production in some areas (ERDZ's, low emphasis biodiversity) and de-emphasizes
timber production in others (SRMZ's, areas with high concentrations of resource
guidelines). Modest tradeoffs between time to reach old seral targets and patch size
distribution objectives will be required. SFP will have enough flexibility to
undertake a long-term landscape design approach that will result in a forest being
created, that is in keeping with the vision of the Biodiversity Guidebook. The
resulting forest will have a greater biodiversity value and provide an increased short

term timber supply than a forest that is attained by preserving small existing

fragments.

5.1 Timber

The advantages of FSOS Scenario #4 for the timber resource are as follows:

* increased short-term timber supply availability as compared to the present
AAC and the ATLAS runs, which represent traditional management
approaches;

* operational flexibility eases the transition from the present harvest pattern to
a forest that meets KBLUP objectives;

+ feasible engineering units based on the initial engineering plan and a final

check of amalgamated units;

Slocan Forest Products Ltd.
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5.2

provides the flexibility necessary to emphasize fiber production from the
ERDZ areas.

Biodiversity

The advantage of FSOS Scenario #4 for biodiversity are as follows:

5.3

attains patch size distributions as per the Biodiversity Guidebook, within or
ahead of the scheduled time frame;

further fragmentation of the forest is limited and guided by long term goals;
all units reach old seral targets in 10-70 years, except for NDT 2 in LU A16
where the target is reached in the three rotation guideline;

old growth stands are located logically, in areas that maximize it's
biodiversity value, rather than being reserved in isolated patches. The amount

of interior habitat will increase.;

provides connectivity corridors in accordance with the KBLUP guidelines on

connectivity.

Wildlife

The advantage of FSOS Scenario #4 for the wildlife resource is summarized as

follows:

the harvesting pressure on much of the ungulate winter range is reduced
because the required volumes can be attained from other sources, while

meeting other biodiversity targets.

Slocan Forest Products Ltd.
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5.4 Watersheds and Fisheries

The advantage of FSOS Scenario #4 for the watershed and fisheries resource is

summarized as follows:

» all ECA's for all non-domestic watershed sub basins stay below the 35%
limit, except for Heimdal, which is already above the threshold. Heimdal’s
ECA does not increase.;

e The ECA’s for the Airy Creek sub-basins already exceed the 20% maximum
threshold, but the ECA’s do not increase, except in already approved FDP
cutblocks and in isolated instances, where small areas were taken to achieve

long term patch size objectives.

5.5 Visuals

The advantage of FSOS Scenario 4 for the visual resource is summarized as follows:

 visuals for the Little Slocan visual management area exceed requirements of
the KBLUP.

Slocan Forest Products Ltd.
Slocan Division
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6.0

CONCLUSION

The objective of this twenty year plan is to provide a harvest schedule that confirms
that the harvest level determined in the timber supply analysis is achievable,
considering the current operational rules and guidelines. This plan was developed by
comparing three separate planning methodologies for the ability to meet the
guidelines of the various regulations especially the Kootenay Boundary Land Use
Plan, and the ability to provide an even long term timber flow from TFL #3. This
plan shows that using the computer simulation and optimizing model FSOS (Forest
Simulation Optimizing System) best meets these objectives. This plan comprises:
background information on the methodologies and computer models utilized; a
discussion on the input data; results with the various methodologies and supporting
tables and figures. With this plan, Slocan Forest Products Ltd. is confident that the
recommended Annual Allowable Cut level can meet current and future forest

management guidelines and allow it to practice superior environmental stewardship
within TFL #3.

Slocan Forest Products Ltd.
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APPENDIX I

MODELING ASSUMPTIONS

Green-up ages

derived from SFP silviculture records.

Visuals

five metre visually effective green-up;
ages are derived from the timber supply analysis height — age curves;

applied as a maximum early seral constraint, 5% - retention areas, 15% - partial retention

areas, and 25% - modification areas.

Watershed Equivalent Clearcut Areas (ECA)

applied to sub basins;

Airy Creek divided into nine separate sub basins;

nine metre hydrological green-up;

ages derived from the timber supply analysis height — age curves,

ECA thresholds derived from KBLUP Implementation Strategy Domestic Watershed
Guidelines except for Airy Creek;

Airy Creek ECA threshold set at 20%, due to an Arrow District directive regarding
ECA’s below Class IV and Class V terrain.

Biodiversity

seral targets are derived from the Biodiversity Guidebook for the relevant NDT;

patch definition criteria are based on the ages used in the Biodiversity Guidebook to

define seral stages

Slocan Forest Products Ltd.
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APPENDIX Il

RATIONALE FOR HARVEST VOLUME FROM
“ALTERNATE” OPERABLE AREA

¢ The “alternate harvesting” classification was used to define areas which are not

economically or physically feasible for conventional road access;

* Presently, over 2100 hectares of mature timber is located in the “alternate” area, with a

total volume of 775 000 m?;

e An additional 1000 ha of immature stands are located in the “alternate” area and will

provide an additional volume 370 000 m® when it matures (100-150 years);

* Nine hundred hectares of the mature timber located in the “alternate” area (2100 ha) are
within the current engineering polygons. These polygons are the basis for determining
operational feasibility for the 20 Year Plan. Therefore, with current technology 346,000

m* (900 ha) of timber located in the “alternate” area is immediately available for harvest;

e Within the currently approved Forest Development Plan, there are 6 cutblocks, which

total 42 200 m’, located in the “alternate” area(average of 7000 m’ /yr).

o SFP is currently investigating new harvesting techniques, such as non-roaded forwarder

trails, as an alternative to helicopter logging in areas where conventional roads are not

feasible,

** Volume estimates are based on VDYP volumes used for the 20 Year Plan.

Slocan Forest Products Ltd.
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Years of harvest in the “alternate” areas by annual harvest level

7000 m*/yr

Years of harvesting with only the current mature
volume available (775 000 m®) &’
Additional years of harvesting available in the future
from currently immature stands (1000 ha = 370 000 >
m’ mature volume)
Total rotation (years)

164
Years of harvest from areas identified in Eng. Plan as
feasible using currently technology §’
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APPENDIX III

UNGULATE WINTER RANGE AND CONNECTIVITY
CORRIDOR STRATEGIES WITHIN TFL #3

Within the TFL Management Plan, the management of ungulate winter range has been

combined with the connectivity corridor strategy.

Over the past 5 years, three major projects have mapped ungulate winter range areas within
the Slocan Valley area, including TFL #3. These projects were the Slocan Valley CORE
Project (1993-95); KBLUP-IS (1997); first phase of the SFP/FRBC Deer & Elk Winter
Range and Inventory project (1997). The SFP/FRBC Winter Range project is a multi-year
project, which began in 1996, and is intended to better define the ungulate habitat

requirements and identify more specifically the ungulate winter range areas within the TFL.

The SFP connectivity corridor strategy started with the KBLUP regional connectivity
corridor mapping. More landscape level detail, including information that had been gathered
in the initial phase of the SFP/FRBC Winter Range project, was added. The initial

connectivity strategy was reviewed by Greg Rowe in March 1997, who recommended

following this course of action in managing ungulate habitat in the TFL.

Within the 20 Year Plan, timber harvest within the connectivity corridor has been
constrained to 30% removal to ensure that mature seral conditions are maintained (as per the
Biodiversity Guidebook). Using these constraints, FSOS was run (and reviewed by MoF and
MELP personnel on January 12, 1998) using full biodiversity requirements and 52 blocks
fell within the KBLUP ungulate winter range area.

Slocan Forest Products Ltd.
Slocan Division
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Block Size Number of Blocks
<5ha 30
5-20ha 14
>20ha 2

Two of these blocks are within the current Forest Development Plan, one is a 35 hectare
partial cutblock on Koch Face and the other is a 14 hectare cutblock in the lower Berry
Creek area. It is recognized that on an operational level, the larger cutblocks will have to be
designed and developed to ensure suitable habitat is available and maintained. Management
practices, such as retention (patch, selection) silviculture systems and the recognition of
stand level connectivity, will be included in the operational plans to ensure appropriate

forest cover attributes are present and winter range requirements are met.

In addition to the connectivity constraints, visual management constraints above the
KBLUP-IS guidelines were used. According to the KBLUP-IS, the only area within the TFL
that is visually sensitive is a small portion of the Airy Creek watershed. However, at the
request of the Arrow Forest District, the visual management area has been expanded to
include the Highway 6 and the Little Slocan Lakes view corridors. The majority of the
polygons along the Little Slocan Lakes corridor have a RVQO rating of Partial Retention

which constrains the harvesting to a visual disturbance of less than 7%.

It 1s felt that sufficient constraints have been made in the landbase, through reductions to
harvestable area in the connectivity corridor and the visual management area, that no further

reductions need to be made with regard to the ungulate winter range.

Slocan Forest Products Ltd.
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1.0

INTRODUCTION

Slocan Forest Products Ltd. - Slocan Division (SFP) is preparing Management Plan #

for TFL 3 - Little Slocan Lakes for presentation to the Chief Forester in June 1998. Asa
part of the management plan process, the licensee must prepare a twenty-year harvest
plan to confirm that the harvest level identified in the timber supply analysis is achievable

for TFL 3 considering current operational rules and guidelines governing forest

management.

The purpose of this term of reference is to serve as a forum between the licensee and the
associated ministries to establish the strategies and direction for the upcoming twenty-
year harvest plan. This will allow the parties involved to voice their interests and

concerns regarding the proposed process as well as understand and keep informed of the

twenty-year harvest plan development.

The twenty-year harvest plan is meant to be a tactical plan, which links the strategic
timber supply analysis to the operational forest development plan. The purpose of the
plan is to validate the spatial feasibility of attaining the harvest level specified in the first
twenty years of the timber supply analysis. Traditionally, twenty-year paper plans met
the above objectives but were inflexible with respect to modelling various forest
management scenarios. Therefore, the conventional plan was unable to provide an
effective link between the strategic and operational plans since it was impossible to
manually consider all the spatial, temporal requirements and regulations on the forest
landbase. SFP believes their approach to developing this twenty-year harvest plan will

create a plan, which is more effective and can be used as a gilide for preparing future five-

year development plans.

In developing the twenty-year harvest plan, SFP must consider:



1. the net operable land base (as used in the timber supply analysis),

2. areas to be harvested characterized by the harvesting methods,

3. existing and proposed roads & trails to be used during harvesting within the operable

land base,

4. IRM areas, and

5. landbase constraints such as green-up and forest cover requirements.
The terms of reference is divided into three key sections:

Objective

¢ Identifies project scope and limitations.

Approach
* The phases that SFP will go through preparing the twenty-year harvest plan, including

basic methodology and constraints in.

Plan Schedule and Timing

* Identifies the procedures, information flow and timing required by all parties to

complete each phase of the project.



2.0

OBJECTIVE

The primary objective of the twenty-year harvest plan is to identify the proposed harvest
blocks and associated volumes needed to meet the suggested harvest level targets for the
upcoming 20 year time period. By definition, the twenty-year harvest plan is dynamic and
does not determine an absolute number which limits timber harvesting, but actually gives a
representation of the harvest opportunities within the TFL landbase given the current and
proposed spatial and temporal constraints. Areas identified for harvest are tactical in nature

and will give some guidance for planning and further detailed operational planning and site

examination.

The upcoming twenty-year harvest plan will incorporate all landbase constraints, current
resource inventories, and present and future management regimes to create a plan to guide
future forest management decisions. Given the varied information required to prepare the
plan as well as the range of subjects covered in the plan’s preparation, SFP believes that the
preparation of the final plan will be a joint process involving various agencies. The
inclusion of these agencies will allow individuals to voice concerns and address changes in
current guidelines, as well as accelerate the review and approval of the plan. SFP will use
the MoF/MoELP Memorandum of Understanding (October 1996), the Supplement to the
FDP Guidebook for the Nelson Forest Region and Armrow Forest District (Oct. 28, 1996)

and the KBLUP Implementation Strategy (June 1997) for guidance during the preparation
of the twenty-year harvest plan.

The twenty-year harvest plan will identify the sequence of cut blocks in 5 year increments
over a 20 year period to validate the harvest level calculated in the timber supply analysis.
The first five years of the twenty-year harvest plan will be a reproduction of the approved
five-year development plan. The twenty-year harvest plan will be prepared with
consideration of the license type; all respective Acts, regulations and standards; higher

level plans (including landscape units, RMZ’s, sensitive areas and interpretive forest
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sites); the SMOOP; and the desired management options.

In this plan, SFP will consider:

[

harvest ages

green-up and adjacency
block sizes

hydrological requirements
wildlife habitat
biodiversity

silvicultural systems

access

© 0 N v A W

visual quality

10. sensitive areas

The twenty-year harvest plan may link higher level plans, such as RMZ’s or landscape
units, and operational plans, such as the five year development plan which shows cut
block sequences in 5 year intervals over 4 periods (20 years). The plan will utilize the
TFL’s GIS database to identify the net operable landbase consisting of the approved,
apportioned operability line. Updated forest cover information (to January 1, 1996) will
be incorporated from the most recent approved re-inventory. Volumes will be assigned

by VDYP to each stand group, which corresponds to the timber supply analysis unit

volumes.



3.0

APPROACH

The following section defines phases that SFP will follow, including basic methodology, in
preparing the twenty-year harvest plan.

SFP proposes to undertake the twenty-year harvest plan in 3 phases. Phase I will consist
of the preparation of the required data and an engineering plan (EP) for the entire TFL
which considers all landbase constraints and regulations. Phase II will consist of
incorporating the data, constraints, and EP into digital format and carrying out the

simulation analysis. Phase III will consist of preparation of the twenty-year harvest plan

tables, reports and maps.

An engineering plan is conceptually similar to the first phase of a Total Chance Plan
whereby the entire harvestable, operable landbase is designed for harvest. This plan is
the basis for identifying the harvest design opportunities and constraints. The harvest
design process examines the shape and landform structure of the planning area and while
considering terrain, operability, harvesting method and economics produces a plan that
divides the harvestable area into optimal yarding polygons. In some cases, additional
inventory information such as landscape, hydrology, and recreation, is included in the
plan. Where such information has not been considered within the context of the

engineering plan, it is identified and accounted for later in the planning process at the

operational planning phase.

Considering the upcoming approval of the KBLUP, SFP is proposing two specific
twenty-year harvest simulations with varying green-up heights. The initial simulation
will apply a standard 3 metre green-up height over the entire TFL. The second simulation
will apply a 2 metre green-up height in the proposed enhanced forest management zone
and a 3 metre green-up height in the proposed integrated and special resource

management zones (IRMZ and SRMZ). The differences in these simulations will show
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the effects of a reduced green-up requirement on timber availability over the twenty-year
planning horizon. This management option allows the flexibility necessary to balance

community stability with the requirements of wildlife and other environmental issues.

SFP will use the forest estate model ATLAS ver. 2.91 for the simulation component of the
twenty-year harvest plan. ATLAS is a spatial, forest level, simulation planning model
developed at U.B.C. Its use in B.C. has varied, but includes impact assessment on timber
supply, analysis of Forest Practices Code implementation, analysis of LRMP
implementation, and Total Resource Plan assessments. To SFP’s knowledge, this is the
first time that ATLAS will be used to assess temporal and spatial landbase requirements in

the preparation of a twenty-year harvest plan.

3.1 PHASE I - DATA COLLECTION

There is currently a need for more intensive land and resource management planning,
considering the amount of forest policies and constraints currently applied to the forest
landbase. Because of the modification of current harvesting practices in order to protect
non-timber resources, there is pressure placed on the timber resource causing an increased
demand. This timber shortage can be addressed through local resource planning in order
to provide operational direction for resource use while maintaining provincial, regional,

sub-regional and local objectives.

No roads (as per FPC definition) will be proposed for the “non-road system” operable
area. Instead, a combination of long-line cable harvesting, helicopter/aerial harvesting,

and forwarding trails will be used to access this area.

Areas of special interest or special management will be identified and described for
consideration during planning and operations. These areas might consist of riparian and

wildlife habitat as well as connectivity strategies. Local connectivity strategies recently
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completed by SFP provide a more detailed, stand level application of connectivity
corridors. This is in recognition of the KBLUP and the Forest Ecosystem Network (FEN)
developed as part of the Slocan Valley Land Use Plan (CORE initiative). As well, SFP is
in the process of completing a detailed riparian classification, which will provide an

accurate representation of special interest conditions within the TFL.

SFP will use its updated road overlay to determine which blocks within the TFL will
require new access and those, which have existing access routes. Access will be based on
maximum skidding distances. In order to determine the amount of new roads required,
SFP will prepare a road analysis to identify the amount of mature operable timber within
200, 300 and 400m of a road and any area beyond 400m for the TFL. This analysis will
identify the amount of timber that can be accessed without requiring a road to be built and

the amount of road that must be built in order to access future harvest blocks.

IRM constraints will be addressed through compliance with the Forest Practices Code, its
regulations and standards. Some of the resources (biodiversity, wildlife) will be
addressed in the modeling portion of the plan and those resources which cannot be
developed (riparian reserve zones, wildlife reserves, and private land) will be net down

spatially and removed from the operable landbase through SFP’s GIS.

3.1.1 Resource Inventory Information

The preparation of the twenty-year harvest plan will require the most current data for
various resource types within the TFL. Information that will be utilized in the

preparation of the twenty-year harvest plan will include:

. updated digital forest cover information (including reforestation and silvicultural
activities updated to January 1, 1996)
. TRIM data



o proposed landscape units
. landscape inventories
o biogeoclimatic subzone/variant

) fish and wildlife

. current air photo coverage

J green-up ages by species and BEC subzone
o minimum harvest ages

o proposed harvesting systems

3.1.2 Harvest Planning Guidelines

SFP believes the harvest planning guidelines used in the preparation of the engineering
plan and the twenty-year harvest plan should be reviewed and agreed to jointly by the
MoF and MoELP. The guidelines and requirements that will be used are derived from a

variety of sources and must consider those factors indicated in the following section.

3.1.2.1 Block Size

A variety of block sizes will be proposed throughout the TFL on a site specific basis with
the maximum continuous opening being 40 ha. It is understood that larger areas may be
proposed in higher-level plans or by the District Manager, where opening size may be
related to the size of naturally created disturbances. In the latter case, the District

Manager may approve smaller or larger openings consistent with the objectives for:

. biodiversity
. visual quality
. hydrology

. wildlife habitat nceds



3.1.2.2 Harvest Systems

SFP will utilize a variety of harvest systems throughout the TFL on a site-specific basis
considering ecosystem type, cover type, terrain conditions, season of operation,
environmental concerns, etc. The newly approved operability line for the TFL includes a
“non-road system” partition above the conventional operability area. Harvest systems
will be proposed to take advantage of the opportunity presented by this “non-road

system” operability partition. Some of the types that are currently being used and those

that will be proposed for future use include:

conventional, including low-ground-pressure equipment

cable, including intermediate supports

aerial & non-road systems (ie. long-line systems)

e combination of the above, with forwarding equipment

3.1.2.3 Silvicultural Systems

SFP will utilize various silvicultural systems throughout the TFL on a site-specific basis
in order to meet anticipated silvicultural requirements, landscape and recreation concems,

environmental concems, and so on. Some of the current and future silvicultural systems

include:

e clearcut (w/wo reserves)
e patch cut

* selective harvest (single and group)
e seed tree

* shelterwood (uniform and group)

The chosen silviculture system will be ecologically suited to the ecosystem and forest
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cover being managed in the area. SFP will further select the silviculture system based on
the forest resource objectives contained in any local higher level plans, and ensure that
reasonable measures are taken to promote a healthy and productive forest. The system
will be designed to achieve a specified stand structure which considers objectives for
other non-timber resources (wildlife, water, biodiversity, etc.) that are described within

the current approved forest development plan for the TFL.

3.1.2.4 Leave Strip Width

In most cases, SFP will use a leave strip of 300 m unless directed otherwise by the
District Manager and a lesser distance would be considered in areas where the
topography, silviculture system (i.e. partial cutting), opening size, and vegetation
conditions allow. Desirable characteristics of leave strips are windfirmness, ability to
support a future harvesting opportunity, and provision of landscape connectivity. Leave
strips will be similar in size to the proposed cut blocks and designed to mimic the natural
forest and known management objectives. SFP will take guidance from the Biodiversity
Guidebook, Visual Landscape Management Guidebook, and the Visual Landscape
Training Manual to develop cutblock and leave strip layout and design at the landscape

level. Small blocks (<20 ha) will have a leave strip consistent with block width.

3.1.2.5 Stream and Wetland Riparian Zones

SFP has recently completed a riparian zone classification for all streams and wetlands in
the TFL. This information will be used in the preparation of the twenty-year harvest plan
specifically for the establishment of riparian reserve widths. This information will also
be used in the preparation of silviculture prescriptions for riparian reserves and

management zones to meet the requirements of the Forest Practices Code at the stand

level.
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3.1.3 Landbase Requirements
3.1.3.1 Minimum Merchantability Standards

When performing analysis with any simulation model, stands may not be identified for
harvest until they achieve a minimum volume and age requirement. In the twenty-year
harvest plan analysis, a minimum harvest age 1s identified for each stand group and is

described in Table 1.

" Table 1: Minimum Harvest Ages

Stand Existing Natural Planted Spaced
Group Stands Regen Stands Stands
1 59 59 50 59
2 86 89 78 87
3 85 96 84 93
4 60 62 53 61
5 103 96 84 93
6 140 124 110 119
7 77 76 65 74
8 104 98 86 95
9 157 125 112 121
10 56 57 53 61
11 70 69 63 72
12 69 74 68 76
13 51 54 50 59
14 66 73 68 76
15 76 86 78 87
16 67 59 , 55 59
17 83 71 67 71
18 117 112 110 113
19 61 60 59 62
20 69 67 67 71
21 95 94 97 100
22 53 49 50 59
23 62 56 56 65
24 88 83 73 83
25 64 63 53 61
26 91 90 78 87
27 131 113 100 109

3.1.3.2 Green-up and Adjacency
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As stated in the approach, SFP will apply a standard 3 metre green-up height to the twenty-
year harvest plan and will conduct other simulations by varying green-up heights (2m) to
produce a sensitivity analysis. Green-up height will be applied based on stand group, which
will also consider species composition, BEC, site class and elevation. The green-up ages
were calculated based on average ages to reach the specific height (2, 3 or 5m) using the
yield curves generated for the TFL. The green-up ages to be used in the twenty-year

harvest plan analysis are described in Table 2.

Table 2: Calculated Green-up Ages

AU Type Area (ha) Yo Avg.(Zm) Avg.(3m) Avg.(5m)
1 Sp, G, ICH 945 2.99% 16.8 19.9 27.8
2 Sp,M,ICH 1234 3.91% 18.3 26.7 38.7
3 Sp,P,ICH 68 0.22% 21.0 25.8 371
4 Ba, G,ICH 50  0.16% 16.6 20.0 21.6
5 Ba,M,ICH 220 0.70% 24.6 25.9 31.0
6 Ba, P,ICH 151 0.48% 26.9 338 43.1
7 SpBa, G, ESSF, high 1579 5.00% 21.0 27.0 30.4
8 SpBa, M, ESSF, high 2893 9.16% 275 28.7 335
9 SpBa, P, ESSF, high 636 2.01% 26.6 304 39.7
10 Ce, G, ICH-ESSF 178 0.56% 11.9 223 17.4
11 Ce, M, ICH-ESSF 588 1.86% 20.5 20.9 18.3
12 Ce, P, ICH-ESSF 569 1.80% 23.2 20.0 27.0
13 He, G, ICH-ESSF 256 0.81% 13.5 17.0 - 18.8
14 He, M, ICH-ESSF 3284  10.39% 18.5 214 27.8
15 He, P, ICH-ESSF 1828 5.78% 17.7 19.8 28.4
16 FdLPy, G, ICH-ESSF 6249 19.78% - 8.7 12.5 21.2
17 FdLPy, M, ICH-ESSF 1870  5.92% 13.7 17.2 18.8
18 FdLPy, P, ICH-ESSF 118 0.37% 17.0 19.6 25.5
19 Fd, G, ICH-ESSF 1672 5.29% 7.6 14.6 20.1
20 Fd, M, ICH-ESSF 411 1.30% 134 17.0 18.7
21 Fd, P, ICH-ESSF 65 0.21% 14.3 20.7 21.0
22 PIPw, G, ICH-ESSF 1016  3.22% 7.2 17.3 19.2
23 PIPw, M, ICH-ESSF 1638 5.18% 6.0 19.4 17.6
24 PIPw, P, ICH-ESSF 110 0.35% 17.1 19.7 25.8
25 SpBa, G, ESSF, low 1805 5.71% 15.8 18.6 26.4
26 SpBa, M, ESSF, low 1719 5.44% 21.1 264 38.2
27 SpBa, P, ESSF, low 448 1.42% 28.2 289 39.0
31600 100.00% 17.6 21.9 27.1
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3.1.3.3 Maximum Opening Size

A maximum clearcut opening size of 40 hectares is incorporated into the twenty-year
harvest plan through the EP exercise whereby no proposed openings were greater than the
suggested maximum.

3.1.3.4 Equivalent Clearcut Area (ECA)

Following discussions with the MoELP and MoF, ECA limits for domestic watersheds will

be applied as per Table 3.
Table 3: ECA Limits
Unofficial Name Class Percent of DWS in TFL 3 Recommended % ECA
Robertson Creek Face 1 75% <30%
East Little Slocan River 2 100% <30%
Talbot Creek 2 10% <30%
Airy Creek 3 100% <35%
Airy Face 1 25% <30%
South Tedesco 1 5% <30%

SFP will use the following ECA curve in the analysis:
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The curve is derived from Table 8-1 of the Interior Watershed Assessment Procedure
Guidebook. The “Years since disturbance” or stand age is based on the average age within

the TFL for stands to reach various heights (3, 5, 7 and 9 metres) as calculated from the
Timber Supply Analysis’ yield curves.

3.1.3.5 Wildlife Habitat

Wildlife habitat requirements will be applied as per the MoF/MoELP Memorandum of
Understanding (October 1996) regarding caribou and grizzly bear. Preparation of the

twenty-year harvest plan will consider:

o the establishment of the engineering plan (EP) blocks outside of avalanche
track management zones (AMZ);

o the creation of a TFL connectivity strategy to provide access opportunities
through travel corridors linking significant habitat types (alpine meadows -
riparian zones);

. the application of seral stage requirements, which follow the Biodiversity
Emphasis Options, based on current draft Landscape Units in order to
provide vegetation diversity with varying successional stages for forage and

thermal cover requirements; and

. use of 3 metre green-up heights so that tracts adjacent to harvested areas

maintain summer hiding cover.

The intent of the connectivity strategy was to develop a connectivity corridor, which would
link late successional ecosystems throughout various topographical conditions and
disturbance patterns in order to provide a continuous occurrence of specific ecosystems. As
mentioned previously, SFP has prepared a connectivity strategy for TFL 3. The strategy is

consistent with provincial connectivity guidelines as stated in the biodiversity guidebook.
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Within the biogeoclimatic subzones in the TFL, the guidelines recommend high
occurrences of stream riparian, cross-elevational, and upland to upland connectivity. These
landscape features were the focus of the connectivity strategy. In addition, important
wildlife and fisheries values were identified and incorporated into the strategy wherever

possible. These values included ungulate winter range, grizzly bear habitat, wetland

complexes, and low-elevation passes.

Connectivity areas are to be maintained in a mature forest state. Forest management
activities will be restricted to those that are consistent with this goal. Some areas are
currently not mature forest due to past events, but will be managed to provide future mature
forest. In addition, the connectivity areas will form an important component in an old

growth recruitment strategy for the TFL.

3.1.3.6 Riparian Zones

SFP has recently completed a stream riparian classification for TFL 3. This classification
will aid in' developing operational prescriptions within these areas, and will also identify for
strategic planning purposes those streamside areas, which are sensitive to development.

Following completion of a riparian classification, riparian management area (RMA)
objectives can be identified and implemented.’ For the purposes of this analysis, the
Riparian Management Zones will not be considered due to limitations in the ATLAS
model. However, those areas that are classified as Riparian Reserve Zones will be excluded
from the operable landbase. The width of these reserve zones will follow the guidelines put

forth in the Riparian Management Zone Area Guidebook. Those reserve zones are

described in Table 4.

Table 4: Riparian Reserve Zone Widths

Riparian Class Riparian Management Area  Reserve Zone Width ~ Management Zone Width
(m) (m) (m)
S1 (large rivers) 70 (100) 50 (0) 20 (100)
S2 50 30 20
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S3 40 2

(=]

20

S4 30 0 30
S5 30 0 30
S6 20 0 20

* adapted from the Riparian Management Zone Guidebook.

3.1.3.7 Biodiversity

Management of biodiversity will be implemented as per the biodiversity emphasis assigned
to the interim landscape units agreed to in the MoF/MoELP Memorandum of
Understanding (October 1996). Since the landscape units include land within and outside
of the TFL, SFP will summarize the seral stage distribution within the non-contributing
landbase (park, inoperable, riparian reserve zone and connectivity strategy). SFP in all

cases will attempt to satisfy the targets for seral stage distributions and wildlife trees

requirements from the non-contributing landbase.

Initially, SFP must identify the amount of seral stage requirement and wildlife tree available
in the non-contributing landbase. This summary will then identify the seral stage
distribution that must come from the operable TFL landbase based upon the recommended
seral stage distribution by Natural Disturbance Type (NDT) and Landscape Unit (LU). The
seral stage targets, which must be met within the operable landbase, will be incorporated

into the twenty-year harvest plan analysis. The total biodiversity targets (contributing and
non-contributing landbase) are presented in Table 5.

Table 5: Biodiversity Targets

LU BEO | NDT Biodiversity Seral Stage Distribution Requirements
Early Mid-seral* Mature/Old Oid

Age TFL Age TFL Age TFL Age TFL
(years) Target (years) Target (years) Target (years) Target

Area Area Area Area

36 - Hoder | Low l 0-40 11 053 40 - 120 n/a 121 - 250 2593 251+ 2593

2 0-40 8228 40 - 100 n/a 101 - 250 1356 251 + 814

3 0-40 5551 40 - 100 n/a 101 - 140 904 141 + 904

16 - Koch | Low 1 0-40 15253 40-120 n/a 121 - 250 3578 251 + 3578
2 0-40 11307 40 - 100 /a 101 - 250 1864 251 + 1118
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3 0-40 1355 40 - 100 n/a 101 - 140 221 141 + 221

17 - Perry Int. 1 0-40 2858 40-120 n/a 121 - 250 1270 251 + 671
0-40 3137 40- 100 n/a 101 - 250 1069 - 251+ 310
3 0-40 6758 40 - 100 n/a 101 - 140 1807 141 + 1100

* Mid-seral ages and distributions were assumed to correlate with the age gap between the early and mature/old ages.
There are no specific targets for mid-seral requirements.

SFP will address the Wildlife Tree Retention (WTR) requirement by applying a %
reduction to each cutblock based on the target % WTR. The target WIR (Table 5) was
calculated using Table 20 (b) (Biodiversity Guidebook), and has been further reduced by
50% to account for WTR requirements being satisfied in other constrained areas (FPC of

B.C. - Biodiversity Guidebook).

Recognizing the letter released by the Deputy Ministers of MoF and MoELP (August 28,
1997), SFP will conduct sensitivity analysis around the early and mature plus old seral
categories to determine their impact on timber supply. SFP will work with the Arrow

Forest District to identify any necessary adjustments of the biodiversity requirements if they

become limiting to timber supply.
3.1.3.8 Visual Quality Objectives

Visual quality objectives (VQO’s) will be addressed in the twenty-year harvest plan through
the establishment of an increased green-up height. The visual polygons exhibiting
Retention and Partial Retention VQO’s will be assigned a visually effective green-up

(VEG) of 5 m.. Specific age to green-up will be applied by stand group as described in
section 3.1.3.2 (Table 2).

3.1.3.9 Environmentally Sensitive Areas (E.S.A.)

E.S.A.’s were established to identify those areas, which are significantly valuable for other
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resources (water, recreation, fish, and wildlife) where the harvesting or the regeneration of a
crop of trees following harvest may be detrimental. E.S.A.’s are incorporated into the forest
inventory database so they may readily be identified for future integrated resource
management planning. The E.S.A.’s were updated following current MoF standards during
the 1993 forest cover inventory for TFL 3. E.S.A.’s will be incorporated into the twenty-
year harvest plan through the identification of forest cover polygons with E.S.A. conditions

and the application of a productive netdown (from information package) as described in
Table 6.

Table 6: ESA Description and Netdowns

E.S.A. Type E.S.A. Description Reduction (%) # of Polygons
Eal Avalanche 90 12
Epl Regeneration 80 193
Eplr2 Regeneration/Recreation 80 2
Epls2 Regeneration/Soil 80 4
Eplw2 Regeneration/Wildlife 80 3
Eplwir2 Regeneration/Wildlife/Recreation 80 1
Erl Recreation 50 6
Erlp2 Recreation/Regeneration 50 1
Erls2p2 Recreation/Soil/Regeneration 50 1
Erlwl Recreation/Wildlife 50 1
Er2 Recreation 10 17
Er2w2 Recreation/Wildlife 10 6
Esl Soil 80 191
Eslp2 Soil/Regeneration 80 13
Eslr2 Soil/Recreation 80 1
Eslw2 Soil/Wildlife 80 2
Eslal Soil/Avalanche ’ 90 16
Eslalpl Soil/Avalanche/Regeneration 90 12
Eslpl Soil/Regeneration 80 888
Eslplr2 Soil/Regeneration/Recreation 80 3
Eslplw2 Soil/Regeneration/Wildlife 80 12
Ewlir2 Wildlife/Recreation 50 2
Ew2 Wildlife 10 48
Ep2 Regeneration 10 113
Ep2r2 Regeneration/Recreation 10 2
Ep2r2w2 Regeneration/Recreation/Wildlife 10 1
Ep2w2 Regeneration/Wildlife 10 4
Es2 Soil 10 125
Es2p2 Soil/Regeneration 10 51
Es2p2w2 Soil/Regeneration/Wildlife 10 1
Es2w2 Soil/Wildlife 10 1
Total 1561
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3.2 PHASEII - MODEL PREPARATION

SFP will use a temporal/spatial, simulation, forest-planning model to verify the
scheduling of harvest blocks considering the harvest level defined in the timber supply
analysis and the associated landbase constraints. The model will use pre-determined
harvest blocks and a pre-existing road network (from EP) to simulate forest operations
and dynamics over a specified period. Land-base constraints are selected from the
constraint list within the model, allowing the user the flexibility to add or remove
constraints quickly. The database for the twenty-year harvest plan contains the attributes,

such as age, stand group type, status, etc for each harvest block.

For analysis purposes, all forest stand types will be defined by a stand group. Stand
groups will be used to categorize polygons by treatment; assign growth curves; describe
species composition, BEC zone and elevation; and so on. The stand groups that will be
used in the twenty-year harvest analysis are similar to the analysis units that will be used in

the timber supply analysis, and are described in Table 7.

Table 7: Stand Group Descriptions

Stand Group Leading Species Site Class  Biogeoclimatic Unit  Elevation (m)
1 Spruce G ICH Any

2 Spruce M ICH Any

3 Spruce P ICH Any

4 Balsam G ICH Any

S Balsam M ICH Any

6 Balsam P ICH Any

7 Spruce, Balsam G ESSF Above 1700
8 Spruce, Balsam M ESSF Above 1700
9 Spruce, Balsam P ESSF Above 1700
10 Cedar G ICH, ESSF Any

11 Cedar M ICH, ESSF Any

12 Cedar P ICH, ESSF Any

13 Hemlock G ICH, ESSF Any

14 Hemlock M ICH, ESSF Any

15 Hemlock P ICH, ESSF Any
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16 Fd, La, Py (dry-belt) G ICH, ESSF Any

17 Fd, La, Py (dry-belt) M ICH, ESSF Any
18 Fd, La, Py (dry-belt) P ICH, ESSF Any
19 Douglas-fir (wet-belt) G ICH, ESSF Any
20 Douglas-fir (wet-belt) M ICH, ESSF Any
21 Douglas-fir (wet-belt) P ICH, ESSF Any
22 Lodgepole, white pine G ICH, ESSF Any
23 Lodgepole, white pine M ICH, ESSF Any
24 Lodgepole, white pine P ICH, ESSF Any
25 Spruce, balsam G ESSF Below 1700
26 Spruce, balsam M ESSF Below 1700
27 Spruce, balsam P ESSF Below 1700

Use of a spatial, forest-level planning model to develop a twenty-year plan is a new
concept in British Columbia. SFP plans to utilize Atlas to simulate the harvest schedule
according to spatial and temporal constraints. The results of the model simulations will
be used in addition to SFP’s local knowledge to identify a twenty-year sequence of
blocks to be harvested over the TFL.

3.2.1 Twenty-year Planning Process

o Gather required information (photos and maps)

. Prepare planning base maps

. Develop harvest block and road design

. Conduct digital loading and modéling and prepare operating area map
. Prepare area and volume reports

3.3 PHASE III - PREPARATION OF TABLES, REPORTS AND MAPS

Several simulations will be conducted in order to determine the effects of changes in
land-base constraints, various land-use decisions, alternating harvest blocks and
management scenarios on the achievable harvest level. SFP will analyze the results of

the model simulations and integrate them with the timber supply analysis, considering
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economic, ecological and societal interests, in order to develop the “best” achievable
management scenario for the TFL. As mentioned previously, SFP will run a sensitivity

analysis with various green-up heights to assess the impact of the KBLUP on timber

supply and availability.

Following the simulations, reports are produced by the model which describe the volume
and area harvested by stand and by period. These tables can be used to identify the
desired harvest pattern over the TFL. The tables can be incorporated into the GIS to
produce visual representations of the various scenarios, which consider other forest

resources, in order to identify the desired pattern.
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3.3.1 Products

SFP will prepare maps, tables and reports to describe the actions on the TFL for the next 20
years. Reports created will display information by year of operation for the upcoming
Forest Development Plan operations. The balance of the proposed blocks will be

summarized by five-year periods. Specific reports will include:

o an activity list including all polygons to be treated by polygon number,
mapsheet, operating area, etc;

o an area summary displaying harvest and regeneration activities within each
operating area by period;

J a total volume summary displaying commercial species harvested within

each operating area by period; and

o a block summary (# and area) displaying silvicultural system by BEC zone

within each operating area.

The maps to be produced will display proposed roads and blocks by year of operation for
the upcoming Forest Development Plan blocks (1997 - 2001). The balance of the proposed
blocks (2002 — 2016) will be summarized by five-year period. The twenty-year harvest

plan maps will include the following information:

o current and proposed blocks with a unique polygon number
. current and proposed roads

o NSR

. greened and non-greened up blocks

. creeks, swamps and lakes

. operability line

> non-conventional harvest arcas
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SFP will also include in the final twenty-year harvest plan package, maps showing the
current status of the TFL including reforestation, forest cover, NSR, etc. A map showing
the future status of the TFL at the end of the twenty-year period, given the chosen
management regime identified in the twenty-year harvest plan, will also be included. Maps
will also be produced showing the results of the green-up height sensitivity analysis. The
aforementioned maps will be part of the display for the public presentation of the twenty-

year harvest plan.
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4.0 TIMELINE AND SCHEDULE

The procedures used in the preparation of the twenty-year harvest plan for TFL 3, and the

anticipated completion dates by phase are summarized in the table below:

Table 8

Anticipated Completion Dates (By Phase)
Preparation of Twenty-Year Harvest Plan

Phase Description Anticipated
Completion
Date
SFP to define process for twenty-year harvest plan. These Terms June 27

of Reference are to be submitted to the MoF (Arrow District) for

acceptance of constraints, standards, blocking process, procedure
and timing.

2 Written acceptance of standardized Terms of References by MoF September 30
(Arrow District).

3 SFP to complete draft plan as outlined in the accepted Terms of October 15
Reference and submit to MoF (Arrow District).

4 Joint SFP/MoF review of draft twenty-year harvest plan October 31

5 SFP complete edits to draft plan November 14

6 SFP submit final report and maps to MoF (Arrow District) December 12
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TABLES FROM THE BIODIVERSITY HANDBOOK
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TFL #3 - Twenty Year Plan

APPENDIX V
TABLES FROM THE BIODIVERSITY HANDBOOK

e Table20a- Percentage reductions for stand level biodiversity.

e Table4- Percentage targets for patch size ranges within each seral stage.

Slocan Forest Products Ltd.
Slocan Division



Biodiversity Guidebook

Table 4.

Recommended distribution of patch sizes (harvest units and leave areas)? for NDT1

Note: These values represent a vision of desired future conditions and will not

necessarily be initially achievable in a watershed where forest operations
are just beginning.

Patch size (ha) % Forest area within landscape unit
<40 3040
40-80 3040
80-250 2040

a Patch size refers to a single cutblock or an aggregation of cutblocks.

Recommendations:

To approximate the historic pattern of this landscape type, a combination of
smaller dispersed clearcuts, some dispersed partial cuts, and a few large
aggregated harvest units should be used, along with mature and old seral
stage forests maintained in a connected network.

Patch sizes greater than 40 or 60 ha can be created by harvesting the entire
larger patch at one time or by aggregating small cutblocks over time. In
either case, structural attributes (i.e., live and dead trees) consistent with

the natural disturbance type are to be retained within the patch. If smaller
cutblocks are aggregated over time, the district manager may waive or
reduce green-up requirements to accomplish this. When approved cutblocks
exceeding 40 or 60 ha are advertised, and appear in the Gazette, the fact that
they meet biodiversity retention objectives should be indicated.

The size range of leave areas should be the same as that for openings.

Old seral stage retention and representativeness (NDT1)

The target for old seral stage retention in this disturbance type is described in the
recommendations below.

Recommendations:

The total area that should be retained within the landscape unit in old seral
stage condition is shown in Table 3. Rare site series should be retained in
greater proportion than they occur in the landscape unit; other site series
should generally be retained in proportion to their occurrence in the
landscape unit. Where site series mapping is not available, a combination of
forest cover and site productivity or site index information should be used to
determine representativeness.
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Biodiversity Guidebook

’ Table 20(a). Percentage of a cutblock area required as wildlife tree patches when landscape

units have been designated and landscape level biodiversity objectives have
been established

% of the area available for
harvesting in a landscape

unit that has already been % of the biogeoclimatic subzone within

harvested without recommended the landscape unit available for harvest

wildlife tree retention 90 70 50 30 10
10 7 5 3 1 0
30 9 7 3 1
50 11 9 7 5 3
70 13 1 9 7 5
90 15 13 11 9 7

Note: The table axes refer to the area of the landscape unit.

Table 20(b). Percentage of a cutblock area required as wildlife tree patches when landscape units
have not been designated

% of the area? available for

. harvesting that has already

been harvested without % of the biogeoclimatic subzone within

recommended wildlife the landscape unit available for harvest

tree retention 90 70 50 30 10
10 10 8 6 4 3
30 12 10 8 6 4
50 14 12 10 8
70 . 16 14 12 10
80 18 16 14 12 10

& Since no landscape unit objectives have been established, the area refers to the area of an interim landscape unit
or a portion of a forest development plan that forms a contiguous geographic unit.
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TFL #3 - Twenty Year Plan

APPENDIX VI

AREA SUMMARY AND TOTAL VOLUME TABLE

Period # of Blocks Area (ha) Volume (m°)

1(1-5) 63 1289 418954
2 (6-10) 149 1038 412730
3(11-15) 145 1162 465252
4 (16-20) 124 1068 375692
20 yr Total 481 4558 1672628
Annual Average 120 223 83631

Slocan Forest Products Ltd.
Slocan Division
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APPENDIX VI
AREA SUMMARY AND TOTAL VOLUME TABLE.
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