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Objective of this document

This document is intended to provide an accounting of the factors I have considered and the
rationale I have employed as chief forester of British Columbia in making my determination,
under Section 8 of the Forest Act, of the allowable annual cut (AAC) for the Arrow Timber
Supply Area (TSA). This document also identifies where new or better information is needed
for incorporation in future determinations.

Description of the TSA

The Arrow TSA comprises approximately 741 000 hectares in the West Kootenays, where it
extends north from the British Columbia-United States border. The TSA is adjacent to several
other management units, including the Boundary, Okanagan, Revelstoke and Kootenay Lake
TSAs, and Tree Farm Licences (TFLs) 3 and 23. There are several parks within or adjacent to
the TSA, including Kokanee Glacier and Valhalla Parks. Four new protected areas within or
adjacent to the TSA which were created as a result of the implementation of the 7995
Kootenay Boundary Land Use Plan (KBLUP) are Syringa Creek, Goat Range, Gladstone and
Granby. The Arrow TSA lies within the British Columbia Forest Service (BCFS) Nelson
Forest Region and is administered from the Arrow Forest District office in Castlegar.

Approximately 40 percent of the TSA’s population of 45,755 people live in the three major
communities of Trail, Castlegar and Rossland. Other communities include Fruitvale, Warfield,
Montrose, Nakusp, New Denver, Silverton, Slocan and Salmo. No First Nations communities
are located in the TSA, although the Ktunaxa-Kinbasket, Shuswap and Okanagan Nations have
asserted traditional territories within the TSA.

The Arrow TSA is ecologically complex, and its lower elevation forests have one of the
greatest diversity of tree species in the province, including Douglas-fir, western larch,
lodgepole pine, spruce, subalpine fir (balsam), western redcedar and western hemlock. The
TSA contains abundant water resources, and approximately 47 percent of the timber harvesting
land base lies in consumptive-use watersheds.

The five major licensees with operations in the Arrow TSA are Atco Lumber Limited (Ltd.),
Bell Pole Co. Ltd., Kalesnikoff Lumber Co. Ltd., Riverside Forest Products Ltd., and Slocan
Forest Products Ltd. These licensees form the consortium of the Arrow Forest Licence Group,
which holds an Innovative Forest Practices Agreement (IFPA) in the TSA. The major
licensees in the TSA also are members of the Arrow Forestry Association (AFA).

History of the AAC

The AAC for the Arrow TSA was determined in 1981 at 640 000 cubic metres. It was reduced
in 1983 to 619 000 cubic metres per year following the creation of Valhalla Provincial Park. In
the 1995 determination, the AAC was maintained at 619 000 cubic metres.



The AAC is currently apportioned by the Minister of Forests as follows:
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Apportionment cubic metres/year Percentage

Forest Licences — replaceable (5) 490 002 79.1
Timber Sale Licence, less than or equal to 10 000 m?’, 3538 0.6
replaceable

SBFEP category 1 48 208 7.8
SBFEP category 2 35027 5.7
SBFEP bid proposal 26 319 4.2
Forest Service Reserve 6 206 1.0
Woodlot licences 9700 1.6
Total 619 000 100.0

New AAC determination

Effective April 30, 2001 the new AAC for the Arrow TSA will be 550 000 cubic metres, a
reduction of 11 percent from the current AAC.

This volume excludes 12 015 cubic metres per year of volume allocated to woodlot licences
since the 1995 determination. This AAC will remain in effect until a new AAC is determined,
which must take place within five years of this determination.

Information sources used in the AAC determination

Information considered in determining the AAC for the Arrow TSA include the following:

Arrow TSA Data Package and Information Report, BCFS, January 1999;
Arrow TSA Analysis Report and Public Discussion Paper, BCFS, April 2000;

Arrow TSA draft Summary of Public Input on Data Package and TSA Analysis Report,
BCFS, August 2000;

Letter from the Minister of Forests to the chief forester, dated July 28, 1994, stating the
Crown’s economic and social objectives for the province;

Memorandum from the Minister of Forests to the chief forester, dated February 26, 1996,
stating the Crown’s economic and social objectives for the province regarding visual
resources;

Technical review and evaluation of current operating conditions through comprehensive
discussions with staff of the BCFS and Ministry of Environment, Lands and Parks (MELP),
including the AAC determination meeting held in Castlegar, July 12 and 13, 2000;

Arrow TSA Rationale for AAC determination, BCFS, September 6, 1995;
Arrow TSA Timber Supply Analysis, BCFS, September 1994;

Arrow TSA Socio-Economic Analysis, Resource Systems Management International,
September 1994;

Forest Practices Code of British Columbia Act, consolidated to June 1999;
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e Forest Practices Code of British Columbia Act Regulations and Amendments, consolidated
to June 1999;

e Forest Practices Code of British Columbia Guidebooks, BCFS and MELP;

e Kootenay-Boundary Land Use Plan (KBLUP), 1995;

e Kootenay Boundary Land Use Plan Implementation Strategy (KBLUP IS), 1997;
e Kootenay-Boundary Higher Level Plan Order, Final, BCFS, December, 2000;

o Estimating Operational Adjustment Factor 2’s Attributable to Armillaria Root Disease in
Managed Forests in the Kootenay Lake TSA, D. Norris, BCFS, March 2000;

o Technical Report: Arrow TSA Timber Supply Option Analyses, Timberline Forest
Inventory Consultants and G. Rowe, June 8, 2000;

o Arrow TSA Inventory Audit, BCFS Inventory Branch, April 1997;
o Age to Green-up.: Using Regeneration Survey Data, BCFS, October 2000;

e Building a Healthy Valley Economy: A Community Action Plan, Draft Final Report,
November 1998;

e Visual Landscape Inventory, Mirkwood Ecological Consultants,1994;

o Forest Practices Code Timber Supply Analysis, 1996;

o [dentified Wildlife Management Strategy, February 1999;

o Landscape Unit Planning Guide, BCFS and MELP, March 1999;

e Higher Level Plans: Policy and Procedures, BCFS and MELP, December 1996.

Role and limitations of the technical information used

Section 8 of the Forest Act requires the chief forester to consider biophysical as well as social
and economic information in AAC determinations. A timber supply analysis, and the
inventory and growth and yield data used as inputs to the analysis, typically form the major
body of technical information used in AAC determinations. Timber supply analyses and
associated inventory information are concerned primarily with biophysical factors—such as the
rate of timber growth and definition of the land base considered available for timber
harvesting—and with management practices.

However, the analytical techniques used to assess timber supply are necessarily simplifications
of the real world. There is uncertainty about many of the factors used as inputs to timber
supply analysis due in part to variations in physical, biological and social conditions, although
ongoing science-based improvements in the understanding of ecological dynamics will help
reduce some of this uncertainty.

Furthermore, technical analytical methods such as computer models cannot incorporate all of
the social, cultural and economic factors that are relevant when making forest management
decisions. Therefore, technical information and analysis do not necessarily provide complete
answers or solutions to forest management problems such as AAC determinations. The
information does, however, provide valuable insight into potential impacts of different
resource-use assumptions and actions, and thus forms an important component of the
information required to be considered in AAC determinations.

In determining the AAC for the Arrow TSA, I have considered known limitations of the
technical information provided, and I am satisfied that the information provides a suitable basis
for my determination.
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Statutory framework

Section 8 of the Forest Act requires the chief forester to consider particular factors in
determining AACs for TSAs and TFLs. Section 8 is reproduced in full as Appendix 1.

Guiding principles for AAC determinations

Rapid changes in social values and in our understanding and management of complex forest
ecosystems mean that there is always some uncertainty in the information used in AAC
determinations. In making a large number of determinations for many forest management
units over extended periods of time, administrative fairness requires consistency when
addressing these changes and associated uncertainties. To make my approach in these matters
explicit, I have set out the following body of guiding principles. If in some specific
circumstance it is necessary to deviate from these principles, I will provide a detailed reasoning
in the considerations that follow.

Two important ways of dealing with uncertainty are:

(i) minimizing risk, in respect of which in making AAC determinations, I consider the
uncertainty associated with the information before me, and attempt to assess the
various potential current and future social, economic and environmental risks
associated with a range of possible AACs; and

(i1) redetermining AACs frequently, to ensure they incorporate current information and
knowledge—a principle that has been recognized in the legislated requirement to
redetermine AACs every five years. The adoption of this principle is central to many
of the guiding principles that follow.

In considering the various factors that Section 8 of the Forest Act requires me to take into
account in determining AACs, I attempt to reflect as closely as possible operability and forest
management factors that are a reasonable extrapolation from current practices. It is not
appropriate to base my decision on unsupported speculation with respect either to factors that
could work to increase the timber supply—such as optimistic assumptions about harvesting in
unconventional areas, or using unconventional technology, that are not substantiated by
demonstrated performance—or to factors that could work to reduce the timber supply, such as
integrated resource management objectives beyond those articulated in current planning
guidelines or the Forest Practices Code of British Columbia Act and its associated regulations
(the Forest Practices Code).

The Forest Practices Code of British Columbia Regulations were originally approved by the
Lieutenant Governor in Council on April 12, 1995, and released to the public at that time. The
Forest Practices Code of British Columbia Act was brought into force on June 15, 1995.

Although the Forest Practices Code has been fully implemented since the end of the transition
period on June 15, 1997, the timber supply implications of some of its provisions, such as those
for landscape-level biodiversity, still remain uncertain, particularly when considered in
combination with other factors. In each AAC determination I take this uncertainty into
account to the extent possible in context of the best available information.

The eventual timber supply impacts associated with strategic land-use decisions resulting from
the various planning processes—including the Commission on Resources and Environment
(CORE) process for regional plans, the Protected Areas Strategy, and Land and Resource
Management Planning (LRMP) process—are often discussed in relation to current AAC
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determinations. Since the outcomes of these planning processes are subject to significant
uncertainty before formal approval by government, it has been and continues to be my position
that in determining AACs it would be inappropriate to attempt to speculate on the timber
supply impacts that will eventually result from land-use decisions not yet taken by government.
Thus I do not account for possible impacts of existing or anticipated recommendations made
by such planning processes, nor do I attempt to anticipate any action the government could
take in response to such recommendations.

Moreover, even where government has made a formal land-use decision, it may not always be
possible to fully analyze and account for the consequent timber supply impacts in a current
AAC determination. In many cases, government's land-use decision must be followed by a
number of detailed implementation decisions. For example, a land-use decision may require
the establishment of resource management zones and resource management objectives and
strategies for these zones. Until such implementation decisions are made it would be
impossible to fully assess the overall impacts of the land-use decision. Nevertheless, the
legislated requirement for five-year AAC reviews will ensure that future determinations
address ongoing plan implementation decisions.

However, where specific protected areas have been designated by legislation or by order in
council, these areas are deducted from the timber harvesting land base and are no longer
considered to contribute to the timber supply in AAC determinations.

In the Arrow TSA, government’s approval of the Kootenay-Boundary Land Use Plan (KBLUP)
in 1995, and decisions on protected areas have clarified many aspects of land and resource use
and management. The Kootenay-Boundary Higher Level Plan Order was designated by
Cabinet on December 22, 2000. The implementation of this Higher Level Plan will provide
further certainty regarding resource management in the area (see Kootenay-Boundary Land
Use Plan section).

Forest Renewal British Columbia (FRBC) funds a number of intensive silviculture activities
that have the potential to affect timber supply, particularly in the long-term. As with all
components of my determinations, I require sound evidence before accounting for the effects
of intensive silviculture on possible harvest levels. Nonetheless, I will consider information on
the types and extent of planned and implemented practices as well as relevant scientific,
empirical and analytical evidence on the likely magnitude and timing of any timber supply
effects of intensive silviculture.

Some have suggested that, given the large uncertainties present with respect to much of the
data in AAC determinations, any adjustments in AAC should wait until better data are
available. I agree that some data are not complete, but this will always be true where
information is constantly evolving and management issues are changing. Moreover, in the
past, waiting for improved data created the extensive delays that resulted in the urgency to
redetermine many outdated AACs between 1992 and 1996. In any case, the data and models
available today are improved from those available in the past, and will undoubtedly provide for
more reliable determinations.

Others have suggested that, in view of data uncertainties, I should immediately reduce some
AAC:s in the interest of caution. However, any AAC determination I make must be the result
of applying my judgement to the available information, taking any uncertainties into account.
Given the large impacts that AAC determinations can have on communities, no responsible
AAC determination can be made solely on the basis of a response to uncertainty. Nevertheless,
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in making my determination, I may need to make allowances for risks that arise because of
uncertainty.

With respect to First Nations’ issues, [ am aware of the Crown's legal obligations resulting
from recent court decisions including those in the Supreme Court of Canada. The AAC that I
determine should not in any way be construed as limiting those obligations under these
decisions, and in this respect it should be noted that my determination does not prescribe a
particular plan of harvesting activity within the Arrow TSA. It is also independent of any
decision by the Minister of Forests with respect to subsequent allocation of the wood supply.

With respect to future treaty decisions, as with other land-use decisions it would be
inappropriate for me to attempt to speculate on the impacts on timber supply that will result
from decisions that have not yet been taken by government.

Overall, in making AAC determinations, I am mindful of my obligation as steward of the forest
land of British Columbia, of the mandate of the Ministry of Forests as set out in Section 4 of
the Ministry of Forests Act, and of my responsibilities under the Forest Practices Code of
British Columbia Act.

The role of the base case

In considering the factors required under Section 8 of the Forest Act to be addressed in AAC
determinations, [ am assisted by timber supply forecasts provided to me through the work of
the Timber Supply Review program for TSAs and TFLs.

For each AAC determination for a TSA, a timber supply analysis is carried out using an
information package including data and information from three categories—Iland base
inventory, timber growth and yield, and management practices. Using this set of data and a
computer model (Forest Stand Simulator, or FSSIM), a series of timber supply forecasts is
produced, reflecting different decline rates, starting harvest levels, and potential trade-offs
between short- and long-term harvest levels.

From this range of forecasts, one is chosen which attempts to avoid excessive changes from
decade to decade and significant timber shortages in the future, while ensuring the long-term
productivity of forest lands. This is known as the ‘base case’ forecast, and forms the basis for
comparison when assessing the effects of uncertainty on timber supply.

Because it represents only one in a number of theoretical forecasts, and because it incorporates
information about which there may be some uncertainty, the base case forecast for a TSA is not
an AAC recommendation. Rather, it is one possible forecast of timber supply, whose
validity—as with all the other forecasts provided—depends on the validity of the data and
assumptions incorporated into the computer simulation used to generate it.

Therefore, much of what follows in the considerations outlined below is an examination of the

degree to which all the assumptions made in generating the base case forecast are realistic and

current, and the degree to which its predictions of timber supply must be adjusted, if necessary,
to more properly reflect the current situation.

These adjustments are made on the basis of informed judgement, using current available
information about forest management, which may well have changed since the original
information package was assembled. Forest management data is particularly subject to change
during periods of legislative or regulatory change, such as the enactment of the Code, or during
the implementation of new policies, procedures, guidelines or plans.
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Thus it is important to remember, in reviewing the considerations which lead to the AAC
determination, that while the timber supply analysis with which I am provided is integral to
those considerations, the AAC determination itself is not a calculation but a synthesis of
judgement and analysis in which numerous risks and uncertainties are weighed. Depending
upon the outcome of these considerations, the AAC determined may or may not coincide with
the base case forecast. Judgements that may be based in part on uncertain information are
essentially qualitative in nature and, as such, are subject to an element of risk. Consequently,
once an AAC has been determined, no additional precision or validation may be gained by
attempting a computer analysis of the combined considerations to confirm the exact AAC
determined.

Base case for the Arrow TSA

The base case harvest forecast presented in the April 2000 timber supply analysis report for the
Arrow TSA incorporated the best available information on current forest management, land
base and timber yields for the TSA. It included specific assumptions related to the following:
implementation of the Forest Practices Code, formal establishment of landscape units and
biodiversity emphasis options, designation of scenic corridors, and management direction
arising from the KBLUP. These assumptions are discussed in detail in the considerations
presented later in this rationale.

An accounting was applied in the analysis for 9700 cubic metres per year issued to woodlot
licences since the previous determination. This resulted in an initial harvest level of 609 300
cubic metres per year.

With the factors described above and others appropriate to the TSA incorporated, a ‘base case’
was generated and submitted for public review. The base case harvest forecast indicated that
the initial harvest level of 609 300 cubic metres per year could be maintained for one decade,
followed by harvest level reductions in steps over the next two decades to 493 500 cubic
metres per year by decade three. In decade nine, the mid-term harvest level increased again to
544 000 cubic metres per year, and finally in decade sixteen to the long-term harvest level of
557 000 cubic metres per year.

Several harvest forecasts would have been possible for the Arrow TSA, given the current
management regime and assumptions made in the analysis. Some of the alternative forecasts
are discussed later in this rationale under Alternative rates of harvest. Specific considerations
which led to the choice of the base case harvest forecast included establishing an initial harvest
level at the current AAC, and providing for an orderly transition from harvesting existing
natural stands to future managed stands. In addition, a slightly greater volume of wood is
available over the analysis horizon in the chosen base case harvest forecast than in the other
alternatives. I have considered the reasoning used to select the base case and am satisfied that
it provides a suitable basis from which to evaluate the assumptions regarding land base,
management practices and timber yields.

In response to the release of the BCFS timber supply analysis report, the TSA major licensee
contingent of the Arrow Forestry Association (AFA) submitted a technical report (for the
purposes of simplicity, this report will be referred to as the AFA technical submission
throughout this document). This technical submission presented several optional timber supply
forecasts. In their analysis, the AFA modified several BCFS base case assumptions to
represent what they believed to be a more appropriate reflection of current practice. In
particular, the AFA requested consideration of a harvest forecast ‘C’, in which revised
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assumptions for operability, terrain stability, genetic gain, visually sensitive areas and future
road reductions were applied.

I have reviewed the information in the AFA technical report and discussed the report with
BCES staff. As discussed in the relevant sections of this rationale, I do not believe that the
combined set of revised assumptions are necessarily more appropriate nor a better reflection of
current practice than the assumptions applied in the BCFS base case analysis. However, where
I have considered a revised assumption to have merit, [ have taken it into account as discussed
under the applicable factor.

I am satisfied that the BCFS base case harvest forecast provides a suitable reference point from
which to assess available timber supply in the TSA. However, I have also considered all
public input received on the data package and analysis report, and where appropriate I have
discussed my considerations under the various factors presented in this rationale.

Consideration of Factors as Required by Section 8 of the Forest Act

Section 8 (8)

In determining an allowable annual cut under subsection (1) the chief forester, despite anything to the
contrary in an agreement listed in section 12, must consider

(a) the rate of timber production that may be sustained on the area, taking into account
(i) the composition of the forest and its expected rate of growth on the area,

Land base contributing to timber harvesting

- general comments

The total area of the Arrow TSA as estimated from the 1997 inventory file data is

740 777 hectares. A total of 131 855 hectares of the TSA are not managed directly by the
BCFS, including parks, ecological reserves, private land and various special use permit areas.
An additional 205 932 hectares or approximately 28 percent are considered unproductive,
including rock, swamp, alpine areas and water bodies. Productive forest land managed by the
BCFS is 402 990 hectares or approximately 54 percent of the total area.

As part of the process used to define the timber harvesting land base, a series of deductions are
made from the productive forest land base. These deductions account for the factors that
effectively reduce the suitability or availability of the productive forest area for harvest, for
economic, ecological or social (e.g. parks) reasons. In the Arrow TSA, the deductions result in
a timber harvesting land base of 202 201 hectares, or approximately 50 percent of the Crown
productive forest land. The timber harvesting land base now estimated for the TSA is
approximately 13 700 hectares smaller than that assumed in the last timber supply analysis.

My consideration of the deductions applied in the derivation of the timber harvesting land base
is presented in the following sections of this rationale.

- economic and physical operability

Those portions of the TSA which are neither physically operable nor economically feasible to
harvest are categorized as inoperable, and are excluded when deriving the timber harvesting
land base. The most recent operability mapping for the Arrow TSA was completed in 1991. In
the analysis, a total of 120 390 hectares or approximately 30 percent of the Crown productive
forest was excluded from the timber harvesting land base as inoperable.
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In 1998, a Total Chance Blocking (TCB) project was conducted for the Arrow TSA by BCFS
Nelson Forest Region staff. Eight of the 21 landscape units in the TSA were examined to
assess operability, and the results indicated more operable area than described by the 1991
mapping. Based on the results of the regional project, 3464 hectares were included in the
timber harvesting land base in the analysis that had been previously excluded based on the
1991 mapping. However, upon closer examination district staff now believe that the areas
described by the TCB project are not in fact operable, and should not have been included in the
analysis.

Also in 1998, the AFA reviewed the conventional operable land base for the TSA described by
the 1991 mapping. The review resulted in the recommendation in the AFA technical
submission that 3800 hectares be added to the timber harvesting land base. This revised
operability information was reviewed and accepted by BCFS district staff, but was not
available in time to be incorporated into the timber supply analysis.

District staff have additional concerns about areas included in the timber harvesting land base
that are operationally isolated and economically inaccessible for harvesting. Staff believe the
areas in question to be either narrow bands of timber above existing blocks but below the
current operability line, or areas unlikely to ever be harvested due to access constraints. A map
review of four landscape units indicated that three percent of the timber harvesting land base in
each of the reviewed landscape units, for a total of 1276 hectares, is within this category of
questionable operability. Staff confirm that these areas do not overlap with the areas recently
included in the timber harvesting land base as a result of the TCB project. Other landscape
units within the TSA have not yet been reviewed, but staff believe that additional areas may be
identified.

District staff conclude the additional 3800 hectares identified in the AFA technical submission
should be included in the timber harvesting land base for the TSA. However, exclusion of the

area from the TCB project that is now considered to be inoperable, as well as exclusion of the

inaccessible areas as described above, results in a net overestimation in the analysis of the size
of the timber harvesting land base by approximately 0.5 percent or 940 hectares.

I note that operability lines are intended to be a reasonable approximation of the land base
available for harvesting and are always subject to some uncertainty, particularly in
mountainous terrain that dominants in the Arrow TSA. However, apart from the
considerations noted in this section, I am satisfied from my knowledge of the criteria used that
operability has been assessed appropriately with considerations for physical accessibility,
economic viability, current market conditions and operational performance. I accept that some
areas outside the current operability line are likely operable, as was indicated by the AFA
review. However, it is equally likely that some areas described as operable are not actually so,
as indicated by the district review of four landscape units, and the assessment of the TCB
project areas. The results of these reviews illustrate the uncertainty around operability which
exists in many parts of the province.

A sensitivity analysis in which the timber supply impacts of a 10 percent decrease in the size of
the timber harvesting land base was assessed, and indicates that the base case initial harvest
level could be maintained for one decade before declining to mid- and long-term level
approximately 10 percent below the base case.

Public input from the Valhalla Wilderness Society provided some suggestions for the
redefinition of operability criteria. Having reviewed that input and noting the adjustments I
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have previously referenced in this section, I believe that this factor has received fair
consideration at this time.

I accept that there may be a 0.5 percent overestimation in the size of the timber harvesting land
base. While the timber supply impacts projected by the sensitivity analysis are in excess of the
expected impact of excluding these areas, the results do indicate some sensitivity in the mid- to
long-term. However, short-term timber supply is not impacted, and in any event the impact to
mid- to long-term timber supply on account of this one factor is less than one percent. In this
determination, I will take into account the risk of this overestimation and I will discuss this
further under ‘Reasons for decision.’

- sites with low timber growing potential

Sites with low productivity as a result of inherent site factors such as nutrient availability,
exposure, excessive moisture, or that are not fully occupied by commercial tree species are
excluded from the timber harvesting land base.

In the analysis for the Arrow TSA, minimum volume and site productivity criteria were used to
identify low sites. A total of 12 481 hectares of Crown forest was identified as low site using
the criteria, resulting in a 3448 hectare or slightly less than two percent exclusion on this
account from the timber harvesting land base.

District staff confirm that the site index thresholds applied in the analysis are a reasonable
reflection of sites considered to have low growing potential in the TSA.

I have reviewed the criteria used to exclude sites with low timber growing potential and note
that they seem reasonable. For this determination, I accept that the minimum values applied to
exclude sites with low timber growing potential reflect operational practices and constraints.

- environmentally sensitive areas

Environmentally sensitive area (ESA) data, which identifies areas sensitive to disturbance
and/or with significant value for fisheries, wildlife, water or recreation resources, were
collected during the 1970’s for the Arrow TSA. ESA classifications of E1 (highly sensitive) or
E2 (moderately sensitive) are used to exclude areas from the land base where more specific or
detailed information is not available about a particular forest resource. ESA data were used in
the analysis in combination with other information sources to derive land base reductions to
account for sensitive or unstable soils. Larger reduction factors were applied in community
and domestic watershed areas to account for the greater management constraints for soil
stability in these areas.

Approximately 3100 hectares of area identified as highly or moderately sensitive for
regeneration (Ep) were excluded in the analysis. Other ESA classifications were used to
exclude wildlife habitat areas and areas of high recreation potential, and these reductions are
discussed later in this rationale under the appropriate sections.

Terrain stability assessments, of various levels of detail, were completed for portions of the
TSA between 1983 and 1998 and the resulting data was used in the analysis. District staff
examined harvesting history for areas with terrain stability assessments, and determined a
percentage for areas that had not yet been harvested. The terrain stability data was then used to
identify and remove additional areas after the ESA reduction was applied. In total,

32 359 hectares were excluded in the analysis from the timber harvesting land base to account
for sensitive soils.
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The BCEFS regional geomorphologist has since reviewed the assumptions applied in the
analysis for areas with both ESA and terrain stability mapping and has concluded that the
methodology used was overly constraining.

In the AFA technical submission, similar concern was expressed that the most constraining
information for each area was used in the analysis. In their submission, the AFA applied an
alternative methodology for the exclusion of areas which included using terrain stability B or C
data, where available, in place of Esl data. Also in their technical submission, the AFA
expressed the opinion that the Es2 mapping was not accurate enough to be used to derive area
exclusions, and as a result they did not apply any reductions to account for these areas. The
combination of these two modified assumptions in their technical submission resulted in an
increase of 7189 hectares in the size of the timber harvesting land base.

I have considered the input from the AFA and I acknowledge its work is an attempt to clarify
their concern. In consideration of the information, I find that the overall methodology used to
remove unstable areas in the BCFS analysis was indeed overly constraining, and that it has led
to an underestimation in the size of the timber harvesting land base. However, I do not accept
the AFA argument that all Es2 areas should be included in the timber harvesting land base.
From my review of the information and discussions with district staff, [ am satisfied that some
reduction to account for management in Es2 areas is appropriate given operational practice in
these areas.

Having reviewed the methodologies in both the AFA and BCFS analysis with staff, I conclude
that it is likely that the timber harvesting land base has been underestimated by some amount
on account of this factor. However, I am not prepared to reflect the full 7189 hectares as noted
in the AFA analysis, given my earlier observation that not all the Es2 areas should be
considered operable and also given the need to further refine the relationship between the
terrain stability assessments and the ESAs—as referenced earlier. Accordingly and based on
my review with staff, [ am prepared to reflect an underestimation in the size of the timber
harvesting land base of 4300 hectares (of the 7189 hectares) at this time. I will discuss this
factor further under ‘Reasons for decision.’

I request that district staff work to ascertain the relationship between the ESA data and terrain
stability information prior to the next determination for the Arrow TSA. Data from the terrain
stability mapping is considered to be the most accurate available information, in particular
given the age of the ESA inventory, the level of approximation associated with it and the lack
of detailed field assessments accompanying ESA classification to provide verification. Ifitis
not possible to clearly describe the appropriate relationship between the two datasets, I suggest
that only the terrain stability information be used in the next timber supply review. Results
from other management units indicate that better information is generally represented by the
use of the more detailed terrain stability assessments rather than the highly generalized ESA
assessments.

- problem forest types

Problem forest types are typically defined as stands which are physically operable and exceed
low site criteria and yet are not currently utilized or have marginal merchantability. These
types are either wholly or partially excluded from the timber harvesting land base in the
analysis. In the Arrow TSA, problem forest types tend to be stands greater than 140 years of
age with high levels of decay.
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For the analysis, a sample harvest period from 1995-1997 was reviewed to determine which
inventory type groupings to exclude as problem forest types. A total of 1102 hectares of
balsam, pure hemlock, lodgepole pine and western redcedar stands were excluded from the
timber harvesting land base on this account.

During the previous analysis for the Arrow TSA, hemlock-leading and balsam-spruce stands
greater than 140 years of age—correlating to inventory type groupings 13 tol7, and 20—were
30 and 20 percent excluded, respectively. However, for the 2000 timber supply analysis, these
stands were entirely retained in the timber harvesting land base.

District staff now recognize that not all of these older hemlock-leading and balsam-spruce
stands are merchantable in current practice. Licensees have shown a reluctance to propose a
significant amount of harvest in these types in recent Forest Development Plan (FDP)
submissions. The sample harvest period used to develop the analysis assumptions covered an
extraordinarily high pulp market, and as well licensees were requested by district staff to
attempt harvest in these stand types during that time.

District staff believe that the percentage reductions applied in the previous timber supply
analysis more appropriately reflect the merchantability of these stand types, with accounting
for periodic performance across market cycles. Applying the percentage reductions from the
1994 analysis to the stands in question indicates a 4616-hectare overestimation in the size of
the timber harvesting land base.

Prior to this determination, I observed some of these stand types in the field and I agree with
district staff that not all of these stands are merchantable. I am satisfied that it is appropriate to
take into account the timber supply impacts of excluding a portion of these stands as was done
in the previous timber supply analysis. This exclusion equates to approximately two percent of
the timber harvesting land base, and I will discuss this further under ‘Reasons for decision.’

I suggest district staff continue to review the criteria used for defining problem forest types,
and monitor performance in these stands over the term of this determination.

- deciduous species

Deciduous forest types are those stands dominated by deciduous broad-leaved species. Such
stands were excluded from the timber harvesting land base, for a total reduction of

8340 hectares. In addition, all volume from deciduous broad-leaved species in stands of
predominantly coniferous species, was excluded from the volume estimates.

District staff confirm that deciduous broad-leaved species are not currently utilized in the
Arrow TSA. They note that demand exists for flooring quality logs, but that in general the
stands in the TSA do not provide many logs of sufficient quality. Future opportunities may
arise for the utilization and management of deciduous species in specific areas.

I am satisfied that the analysis assumptions with respect to deciduous species appropriately
reflect current practice. Any operations in these stands which occur over time can be factored
into future analyses.

- roads, trails and landings

In the analysis, a percentage of the productive forested area was excluded to account for the
permanent loss of productive land to roads, trails and landings. Separate estimates are made
for existing and future structures, to reflect both potential changes in road building practices
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and road network requirements over time. Estimates account for the area that is permanently
removed from the timber harvesting land base.

To account for existing roads in the Arrow TSA, an average right-of-way width was applied to
the total length of roads depicted in the inventory file. Existing trail lengths were also
calculated from the inventory file and an average width applied. To account for productivity
loss as a result of existing landings, district staff reviewed year-end disturbance reports to
derive an estimate of 3 percent of the timber harvesting land base. A total of 5241 hectares
was excluded to account for existing roads, trails and landings in the analysis.

It was assumed that stands 40 years of age and younger had harvesting history and existing
road networks that were accounted for as described above. To account for future roads, trails
and landings, reductions were applied to stands 41 years of age and older after the first
projected harvest of each stand. District staff calculated loss factors of 3 percent for roads,

2 percent for trails and 2.4 percent for landings from a review of year-end disturbance reports.
The total area excluded from the timber harvesting land base over the analysis horizon to
account for future roads, trails and landings was 11 702 hectares.

The Slocan Valley Watershed Alliance and the Valhalla Wilderness Society expressed concern
about the reductions applied for future trails, indicating that there should be some additional
accounting for the compaction resulting from the use of harvesting and site preparation
equipment as well as for landslides caused from road construction. The Alliance also felt the
value applied to account for existing trails was low.

The AFA also commented on the reductions applied for trails, stating that the assumed widths
may be excessive, and in particular that the future trail deduction seems higher than indicated
by data. They note that total values applied in other management units to account for future
roads, trails and landings are in the range of four percent, and contend that current
rehabilitation practices indicate a total reduction of one percent to account for future trails
would be more reasonable. However, the AFA did not provide any specific data to support the
values suggested.

District staff have reviewed the varied public input, in which it is suggested that the reductions
used in the analysis to account for trails were either too large or too small. However, staff
believe that the information used to derive the deductions for trails, while subject to some
uncertainty, is the best available information at the current time. Staff note that trail
rehabilitation has occurred, but only in recent history and is thus not extensive enough to
warrant decreasing the percentages on this account. Staff hope that they may be able to
conduct a field verification to validate assumptions and data for roads, trails and landings prior
to the next timber supply review.

I have reviewed the information about roads, trails and landings, and am satisfied that the data
used to account for existing structures represents the best available information. With respect
to the exclusions applied for future roads, trails and landings, I am satisfied that there is no
undue risk posed to timber supply as a result of any small uncertainties in the data.. In any
event, uncertainty about estimates for future roads, trails and landings affects timber supply
only in the very long-term. I encourage licensee and district staff to continue to collect data so
that the methodology and percentages can be refined for the next timber supply analysis. For
this determination, I am satisfied that the accounting for this factor in the analysis was
reasonable and reflective of current practice.
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- timber licence reversions

Timber licences (TLs) are old tenure arrangements that give a licensee exclusive rights to
harvest merchantable timber within the licence area. Once these areas have been harvested
and reach a free growing condition, all future harvesting rights revert to the Crown and future
harvests from the area contribute to the harvest for that TSA which contains the TL.

There are 817 hectares of TLs in the Arrow TSA. All of the TL areas are anticipated to be
harvested before the expiry of the tenures in 2025. In the analysis, a reversion schedule
approximated the return of these areas to the timber harvesting land base over a 45 year period.

I am aware that the analysis assumptions did not completely reflect current practice, as the TL
areas are expected to revert over the next 25 years rather than the 45 years assumed in the
analysis. Having reviewed the information, I note that this slight discrepancy results in
approximately 145 hectares reverting to the TSA 20 years sooner than assumed in the analysis.
I am satisfied that this difference is so small as to have a negligible effect on timber supply,
and make no adjustments in this regard.

- woodlot licences

The Forest Act requires AACs determined for TSAs to be exclusive of the timber supply
contribution from areas in woodlot licences. When a woodlot licence is initially issued, the
associated harvest level is part of the AAC for the TSA as the woodlot is still part of the TSA.
In the subsequent AAC determination for the TSA, the area of Crown land held in woodlot
licences and the associated timber supply is excluded from contributing to the AAC for the
TSA.

There are 13 existing woodlots in the Arrow TSA, covering 6647 hectares and with an
associated volume of 12 015 cubic metres. All of these woodlots have been issued since the
previous determination for the TSA.

In the analysis, the initial harvest level was set at the current AAC less 9700 cubic metres. The
land base in the analysis was also reduced by 6500 hectares to account for the area attributable
to woodlot licences.

I have reviewed the information and note that the total area associated with woodlot licences
accounted for in the timber supply analysis was short by 147 hectares. Given this small
discrepancy will have an insignificant impact on the timber supply forecast, I am not making
any further adjustments on this account at this time. However, | am mindful that the analysis
assumptions regarding woodlot volumes were also not entirely reflective of current practice, as
the currently issued volume was underestimated by 2315 cubic metres per year. I believe that
it is appropriate to take into account this additional reduction in the TSA's harvest level over
the analysis horizon, and will discuss this further under ‘Reasons for decision.’

- newly protected areas

Government released 4 Protected Areas Strategy for British Columbia in 1993, which
describes the policies and process to protect 12 percent of the province. The strategy has two
goals: representativeness (Goal 1) which protects viable examples of the natural diversity of
the province, and special features (Goal 2) which protect the special natural, cultural heritage
and recreational features of the province.

The 1995 KBLUP proposed eight new Goal 1 protected areas covering over 11 percent of the
region, which were designated as parks in 1998. Portions of four of these protected areas—
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Granby, Gladstone, Goat Range and Syringa—are located within the Arrow TSA and were
excluded from the timber harvesting land base.

The 1995 KBLUP also stated that a local planning process would identify a further portion of
the region for protection of small Goal 2 sites, which are generally between 25 and

100 hectares in size. Of the new parks and protected areas designated under the strategy,
portions of six are in the Arrow TSA. The proposed protected areas encompass approximately
1761 hectares of Crown land in the district, although an estimate of the area which falls within
the timber harvesting land base of the TSA is not yet available. None of these new protected
areas have been officially approved through orders in council, and therefore there was no
accounting for their removal in the timber supply analysis. Operationally, the Goal 2 areas are
deferred from harvest, and no harvesting activity within these areas is anticipated to take place
in the near future.

From discussions with district staff regarding these areas, I am also satisfied that management
of the areas is being handled at the operational level in a manner consistent with their intended
status, and that the resource values are not at risk. The total land base in the Arrow TSA
impacted by these areas is small, and as well I believe that future removal of these areas will
not pose a great risk to timber supply for the TSA.

I have reviewed the information and I am satisfied that there has been an appropriate
accounting for designated protected areas in the timber supply analysis. Once the Goal 2 areas
identified under the PAS become officially designated, they can be excluded from contributing
to timber supply in a future determination.

Existing forest inventory

The inventory data used for the timber supply analysis is based on a forest inventory completed
in 1974 for the Salmo Public Sustained Yield Unit (PSYU), and in 1977 for the rest of the
Arrow TSA. For the analysis, the inventory was updated to 1998 to account for growth,
disturbances such as harvesting, road-building and fire, and for silvicultural treatments.

To address uncertainties identified in the last AAC determination, I directed BCFS staff to
complete an inventory audit prior to this analysis, which has now been completed. The results
of the audit indicate that the inventory volumes for the TSA are acceptable. I will discuss the
results of the audit further under volume estimates for existing stands.

The forest inventory for the Arrow TSA is one of the oldest in the province and district staff
are currently pursuing funding to complete a new inventory. District staff state that the age of
the inventory creates some uncertainty about the volumes and species composition described
for existing stands by the inventory data.

Although I am aware of the concerns of the district, I note that the audit results indicate the
inventory volumes on the whole are acceptable, and therefore for this determination I accept
that the inventory provides the best information available from which to determine volume
estimates.

However, I am fully supportive of the district’s assessment that a new forest inventory is a high
priority for the Arrow TSA. Irecognize that inventories are costly and that funding for such a
large project is limited. Consequently, I strongly encourage district staff to pursue agreements
or partnerships with the TSA licensees, through the Innovative Forest Practices Agreement
(IFPA) or FRBC, to secure funding for this project. It is essential that the information on
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which so many forest management decisions are based, be upgraded to a level which provides
a greater level of certainty for application by both licensees and government.

- age class composition

Only 4 percent of the stands on the forested land base of the Arrow TSA are currently older
than 250 years of age, which has implications for biodiversity management as discussed under
landscape level biodiversity.

Of the stands on the timber harvesting land base, approximately 15 percent are 20 years of age
or younger, a further 48 percent are between 21 and 100 years of age, and 34 percent are
between 101 and 250 years of age. Only 3 percent of the stands on the timber harvesting land
base are 250 years of age or older. However, over 62 percent of the stands in the Arrow TSA
are currently older than minimum harvestable age.

I have reviewed the information on age class composition and accept it as a reasonable
reflection of the age class distribution of the TSA.

- volume estimates for existing stands

Volumes for existing natural stands (in which species and stocking have not been managed)
were estimated and projected using forest inventory attributes and the Variable Density Yield
Prediction (VDYP) model which was developed by the BCFS Resources Inventory Branch.

All Douglas-fir and predominantly spruce stands older than 20 years of age, and other stands
older than 10 years of age were assumed to be unmanaged. After a stand was projected for
harvest for the first time in the analysis, future growth and yield was estimated using managed
stand yield tables.

At the previous determination, district staff expressed concern that volumes for existing
hemlock, western redcedar and balsam stands were overestimated by the forest inventory data.
As mentioned under Existing forest inventory, an audit has since been conducted on the
inventory for the Arrow TSA, assessing differences between the existing inventory’s estimate
of mean mature volume per hectare for the TSA and a new estimate obtained from the audit
samples. The results of the audit for the mature component of the inventory suggest that the
inventory volumes, which reflect those used in the analysis, are statistically acceptable for the
land base as a whole.

Public input from the Valhalla Wilderness Society questioned the existing stand volumes and
whether the operational tendency for higher volume stands to be harvested first is reflected in
the analysis. BCFS staff confirm that this is accounted for in the methodology used in the
analysis to derive stand volume estimates.

District staff have reviewed the volume estimates for existing natural stands assumed in the
analysis. Notwithstanding the concern mentioned under Existing forest inventory about the
age of the inventory, they state that the inventory data provides the best available information
on which to base existing stand volume estimates. As mentioned in that section, I fully support
efforts of district staff to obtain necessary funding for re-inventory work in the TSA.

I have reviewed the information about existing stand yields, including the results of the
inventory audit, and conclude that the existing natural stand yields as projected using the
inventory and VDYP are suitable for use in this determination.
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Expected rate of growth

- site productivity estimates

Inventory data includes estimates of site productivity for each forest stand, expressed in terms
of a site index. Site index is based on the stand’s height as a function of its age. The
productivity of a site largely determines how quickly trees grow, which in turn affects the time
seedlings will take to reach green-up conditions, the volume of timber that can be produced,
and the ages at which a stand will reach a merchantable size.

In general, in British Columbia, site indices determined from younger stands (i.e. less than

31 years old), and older stands (i.e. over 150 years old) may not accurately reflect potential site
productivity. In young stands, growth often depends as much on recent weather, stocking
density and competition from other vegetation, as it does on site quality. In old stands, which
have not been subject to management of stocking density, the trees used to measure site
productivity may have grown under intense competition or may have been damaged, and
therefore may not reflect the true growing potential of the site. This has been verified in
several areas of the province where studies—such as the Old-Growth Site Index (OGSI)
‘paired plot’ project and the ‘veteran’ study—as well as results from using the Site Index
Biogeoclimatic Ecosystem Classification System (SIBEC) suggest that actual site indices may
be higher than those indicated by existing data from old-growth forests. In recent years it has
been concluded from such studies that site productivity has generally been underestimated by
the inventory file data; managed stands tend to grow faster than projected by inventory-based
site index estimates from old-growth stands. In the Arrow TSA, site productivity estimates for
15 percent of the timber harvesting land base are derived from data from stands older than

140 years of age.

No local studies have been completed in the TSA to assess the accuracy of the site productivity
estimates. However a study being conducted under the IFPA is expected to provide better
estimates of site productivity for younger stands following its completion early in 2001.

Given the lack of available local data, no site productivity adjustments were applied in the base
case forecast. The potential impacts to timber supply from adjusted site indices were assessed
by applying generalized site index adjustments in a sensitivity analysis, based on data from
both paired plot and veteran studies. The adjustments were applied to sites currently covered
by Douglas-fir, western redcedar, hemlock, balsam, spruce and lodgepole pine stands greater
than 140 years of age. In the sensitivity analysis, managed stand volume estimates, green-up
ages and minimum harvestable ages were recalculated based on adjusted average site
productivity. The analysis results showed that timber supply could increase to 597 000 cubic
metres per year after decade nine, a level approximately 9 percent higher than that of the base
case. In the long-term, timber supply was 7 percent greater than projected in the base case.

These results indicate that the mid- to long-term timber supply in the Arrow TSA is sensitive to
the possibility of increased site productivity for managed stands. In respect of cautions
expressed in the OGSI study I consider that the sensitivity forecasts provide an indication of
general trends rather than an accurate and precise projection of timber supply. The collection
of local data would help to remove uncertainty and allow for a more precise assessment of this
factor. However, in spite of uncertainty about the precise magnitude of any underestimation, I
conclude that the inventory data leads to underestimations of site productivity for some
regenerating stands in the TSA. These underestimations in site productivity lead to an
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unquantified upward influence on timber supply in the long-term, and may act to stabilize mid-
term timber supply when considered in combination with other factors acting to decrease
timber supply. My considerations of this will be discussed further in ‘Reasons for decision.’

I look forward to reviewing the results of the study being undertaken through the IFPA, as well
as the results of any other studies that may be initiated, such that localized data can be factored
into future timber supply analyses.

- volume estimates for managed stands

To estimate volumes for managed stands, the BCFS uses the Table Interpolation Program for
Stand Yields (TIPSY), developed by the BCFS Research Branch. For the Arrow TSA analysis,
managed stands were defined as all stands of predominantly Douglas-fir or spruce species

20 years of age or less, all other stands 10 years of age or less and all stands which will be
harvested in the future. In the analysis, volumes from managed stands were projected to begin
contributing to the harvest in the seventh decade. Operationally, managed stands are not yet
harvested in the TSA.

The uncertainty in the site productivity information discussed in the previous section of this
rationale also impacts managed stand yield estimates. The sensitivity of timber supply to
uncertainty in managed stand yields was tested in the analysis by increasing and decreasing
managed stand yield estimates by 10 percent. When managed stand volumes were increased
by 10 percent, the timber supply was increased in decade seven by about 10 percent over the
mid-term level projected in the base case. When managed stand volumes were decreased by
10 percent, timber supply decreased in decade seven to a level approximately 10 percent below
the mid-term level projected in the base case.

I have reviewed the information regarding managed stand yield estimates. Subject to the
considerations discussed previously about site productivity estimates, I am satisfied that
reasonable procedures were followed in the analysis, and make no adjustments in this regard.

- operational adjustment factors

TIPSY projections are initially based on ideal growing conditions, assuming full site
occupancy and the absence of pests, diseases and significant brush competition in the stand.
Certain operational conditions, such as less than ideal tree distribution, small non-productive
areas, endemic pests and diseases, or age dependent factors such as decay, waste and breakage
may cause yields to be reduced over time. In timber supply analysis, operational adjustment
factors (OAFs) are applied to yields generated using TIPSY to account for losses of timber
volume as a result of these operational conditions. OAF 1 can account for factors affecting the
yield curve across all ages, such as small stand openings. OAF 2 can account for factors whose
impacts tend to increase over time, and whose influence on a stand may be reduced through
management practices, such as pests, disease, decay, waste and breakage.

In the analysis, the standard provincial reductions of 15 percent for OAF 1 (accounting for less
than ideal tree distribution, small non-productive areas, endemic pests and disease, and random
risk factors such as windthrow), and 5 percent for OAF 2 (accounting for decay, waste and
breakage) were applied.

There are two influences on managed stands in the Arrow TSA for which there may not have
been adequate accounting in the OAF values used in the analysis, and these are discussed
below.
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AAC Rationale for Arrow TSA

1) armillaria

Armillaria ostoyae (armillaria) is a root disease which forms a component of most managed
and natural forest stands in the southern third of British Columbia, including those of the
Arrow TSA. The root disease is expected to affect the vigour, stocking levels and species
composition of second-growth stands, although limited information is available on the timber
supply impacts of the disease.

In the previous timber supply analysis, I requested that district staff ‘quantify the impact of
Armillaria root rot on stand volumes and green-up periods prior to the next AAC
determination.” The Nelson Forest Region forest pathologist has since prepared a report using
data collected in the Kootenay Lake TSA (adjacent to the Arrow TSA). The report suggested
OAF 2 values to account for losses as a result of armillaria, but no asse