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Objective of this Document

This document is intended to provide an accounting of the factors | have consdered and the retionae
| have employed as chief forester of British Columbiain making my determination, under Section 8
of the Forest Act, of the dlowable annud cut (AAC) for the Golden timber supply area (TSA).

This document dso identifies where new or better information is needed for incorporation in future
determinations.

Description of the TSA

The Golden TSA islocated in southeastern British Columbia within the Nelson Forest Region and
covers gpproximately 893 000 hectares. The TSA is bounded by the Selkirk and Purcell Mountains
to the west and the Rocky Mountainsto the east. It straddles the Rocky Mountain Trench and the
upper Columbia River Valey northward to the Big Bend areanear MicaDam. The TSA is
bordered by five nationa parks. Kootenay, Y oho, Banff, Jasper and Glacier, aswell as Hamber
and Cummins Lakes provincid parks.

The Golden TSA areais sparsely populated, with 5856 residents (1996 census) of which about 67
percent (about 4000 people) livein the town of Golden. The TSA is administered by the Columbia
Forest Didtrict office located in Revelstoke and an office in Golden.

The forest industry provides a substantia source of revenue and employment in the Golden TSA. In
1996, the forest sector accounted for 18 percent of the TSA’s total employment. The mgjor forest
licensees in the TSA are Evans Forest Products Limited and Wood River Forest Incorporated.
While Evans processes much of its timber in Golden, Wood River’ stimber is processed mainly in
Revelstoke.

The Trans-Canada Highway and mgor railways pass through the south-centra part of the TSA
providing relatively easy access to an area of outstanding mountain scenery. Tourism isaso
important in the Golden TSA economy. Other significant sectorsin the TSA include transportation
and services due to the community’ s position on nationd east-west trangportation routes.

The Golden TSA iswithin the traditiond territory of the Ktunaxa Nation and Shuswep Nation. The
Ktunaxa Kinbasket Triba Council has submitted a comprehensive land claim, which coversthe
southeast corner of the province, including the Golden TSA. Currently, there are no First Nations
reserves or communities within the Golden TSA.

Numerous natural resources are associated with the forest land base. Forest products, recregtion
and tourism amenities, and sgnificant wildlife habitat highlight the wide range of vaues found in the
Golden TSA.

Mogt of the TSA lieswithin the interior wet bet of the province. The mountainous environment has a
varied climate and growing conditions, resulting in diverse forests. In wetter parts of the TSA, lower
elevations are occupied predominately with western redcedar, western hemlock and spruce species,
with stands of spruce and subdpine fir occupying most of the higher eevations. Some southern parts
of the TSA experience adrier dimate, with Douglasfir forests in valey bottoms and lodgepole pine
at higher devations. Throughout the TSA, mountain peaks are covered by large areas of dpine
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tundra, rock and ice. Because of the rugged, mountainous landscape, ardatively smdl portion of the
TSA consstsof productive forest land.

The diverse forest environments provide habitat for awide variety of wildlife species. Approximately
274 bird, 63 mammal, 9 amphibian and 8 reptile species inhabit the TSA area. Some of the more
well-known large mammal speciesinclude black bear, grizzly bear, moose, ek, mule deer, mountain
godt, bighorn sheep and mountain caribou.

History of the AAC

In 1981, the AAC for the Golden TSA was 650 000 cubic metres. Effective January 1, 1995, the AAC
was reduced by 17 percent to 540 000 cubic metres. The harvestable volume for the areais
apportioned as follows:

Apportionment cubic metres/year | percentage
Replaceable Forest licences (2) 426 543 79.0
Small Business Forest Enterprise Program 81911 15.2
Forest Service Reserve 29 887 5.5
Woodlot licences 1659 0.3
Total 540 000 100.0

New AAC determination

Effective January 1, 2000, the new AAC for the Golden TSA will be 530 000 cubic metres. This
volume excludes dl volumes dlocated to woodlot licences. This AAC will remain in effect until a
new AAC is determined, which must take place within five years of the present determination.

I nformation sourcesused in the AAC deter mination

Golden Timber Supply Area (TSA) Data Package and Information Report, British Columbia
Forest Service (BCFS), September 1997;

Golden TSA Analysis Report, BCFS, August 1998;

Golden TSA Public Discussion Paper, BCFS, August 1998;

Golden TSA Summary of Public Input on Data Package and TSA Analysis Report, BCFS,
November 1998 (draft);

Golden TSA Inventory Audit, BCFS Resource Inventory Branch, 1995;

Pre-Inventory Assessment Golden TSA, BCFS, January 1996;

Kootenay/Boundary Land Use Plan Implementation Strategy, Kootenay Inter-Agency
Management Committee, June 1997;

Working Paper 36/1998, Ste Index Adjustments for Old-growth Stands based on Veteran
Trees, Nigh, G.D., BCFS Research Branch, 1998;

Working Paper 37/1998, Ste Index Adjustments for Old-Growth Stands Based on Paired
Plots, Nussbaum, A.F., BCFS Research Branch, 1998;

L etter from the Minister of Forests to the chief forester, dated July 28, 1994, stating the Crown’s
economic and socid objectives for the province;
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Memorandum from the Minister of Forests to the chief forester, dated February 26, 1996, stating
the Crown’ s economic and socid objectives for the province regarding visual resources,

L etter from the Deputy Minigters of Forests and Environment, Lands and Parks, dated August
25, 1997, conveying government’ s objectives regarding the achievement of acceptable impacts
on timber supply from biodiversty management;

Technica review and evauation of current operating conditions through comprehensve
discussons with gaff of the BCFS, including the AAC determination meeting held in Revelstoke,
November 18 and 19, 1998;

Golden Timber Supply Analysis, BCFS, July 1993;

Golden TSA Rationale for AAC deter mination, BCFS, August 1994;

Forest Practices Code of British Columbia Act, July 1995;

Forest Practices Code of British Columbia Act Regulations and Amendments April 1995;
Forest Practices Code of British Columbia Guidebooks, BCFS and MELP;

Biodiversity Guidebook, Province of British Columbia (B.C.), September 1995;

Riparian Management Area Guidebook, B.C., December 1995;

Community Water shed Guidebook, B.C., October 1996; and

Forest Practices Code Timber Supply Analysis, BCFS and MELP, February 1996.

Role and limitations of thetechnical information used

Section 8 of the Forest Act requires the chief forester to consider biophysical aswell as socid and
economic information in AAC determinations. A timber supply andysis, and the inventory and
growth and yield data used as inputs to the andysis, typicaly form the mgor body of technica
information used in AAC determinations. Timber supply analyses and associated inventory
informeation are concerned primarily with biophysical factors¥ such asthe rate of timber growth and
definition of the land base congdered available for timber harvestingys and with management
practices.

However, the andyticd techniques used to assess timber supply are necessarily smplifications of the
redl world. There is uncertainty about many of the factors used as inputs to timber supply analysis
duein part to variationsin physica, biological and socid conditions, athough ongoing science-based
improvementsin the understanding of ecologica dynamicswill help reduce some of this uncertainty.

Furthermore, technical andytica methods such as computer models cannot incorporate dl of the
socid, culturd and economic factors that are relevant when making forest management decisions.
Therefore, technica information and andysis do not necessarily provide complete answers or
solutions to forest management problems such as AAC determinations. The information does,
however, provide valuable ingght 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 Golden TSA, | have considered known limitations of the technical
information provided, and | 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 consder particular factors in determining
AACsfor timber supply areas and tree farm licences. Section 8 is reproduced in full as Appendix 1.

Guiding principlesfor AAC determinations

Rapid changesin socid vaues and in our understanding and management of complex forest
ecosystems mean that there is dways some uncertainty in theinformation used in AAC
determinations. In making alarge number of determinations for many forest management units over
extended periods of time, adminidirative fairness requires a reasonable degree of consstency of
gpproach in incorporating these changes and uncertainty. To make my approach in these matters
explicit, | have sat out the following body of guiding principles. If in some specific circumstance it
may be necessary to deviate from these principles, | will provide a detailed reasoning in the
consderations that follow.

Two important ways of dedling with uncertainty are;

(1)) minimizing risk, in repect of which in making AAC determinations, | consder the uncertainty
associated with the information before me, and attempt to assess the various potentia current
and future socia, economic and environmenta risks associated with arange of possble AACs;
and

(if) redetermining AACs frequently, to ensure they incorporate current information and
knowledge¥ a principle that has been recognized in the legidated requirement to redetermine
AACsevery fiveyears. The adoption of this principleis centra to many of the guiding principles
thet follow.

In consdering the various factors that Section 8 of the Forest Act requires me to take into account
in determining AACs, | atempt to reflect as closaly 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 unconventiona areas, or usng
unconventiona 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 (the Code).

The Forest Practices Code of British Columbia Regulations were 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 Code is now fully implemented following the end of the trangition period on June 15,
1997, the timber supply implications of some of its provisons, such as those for |landscape-level
biodiversty, sill remain uncertain, particularly when considered in combination with other factors. In
each AAC determination | take this uncertainty into account to the extent possible in context of the
best available information.

As British Columbia progresses toward the completion of strategic land use plans, the eventua
timber supply impacts associated with land-use decisions resulting from the various planning
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processes¥ including the Commission on Resources and Environment (CORE) process for regiond
plans, the Protected Areas Strategy, and Land and Resource Management Planning (LRMP)
process¥s are often discussed in relation to current AAC determinations. Since the outcomes of
these planning processes are subject to sgnificant uncertainty before forma gpprova by government,
it has been and continues to be my position that in determining AACs it would be ingppropriete to
attempt to speculate on the timber supply impacts that will eventually result from land-use decisons
not yet taken by government. Thus | do not account for possible impacts of existing or anticipated
recommendations made by such planning processes, nor do | attempt to anticipate any action the
government could take in response to such recommendations.

Moreover, even where government has made aforma land-use decision, it may not aways be
possible to fully andyze and account for the consequent timber supply impactsin acurrent AAC
determination. In many cases, government's land-use decision must be followed by a number of
detailed implementation decisons. For example, aland-use decision may require the establishment
of resource management zones and resource management objectives and strategies for these zones.
Until such implementation decisons are made it would be impossible to fully assessthe overdl
impacts of the land-use decison. Nevertheless, the legidated 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 legidation 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 Golden TSA, cdlarification has been provided on many aspects of land and resource use by
government’s gpprova of the Kootenay/Boundary Land Use Plan and follow-up Implementation
Strategy, and by decisions on protected areas.

Forest Renewa British Columbia funds a number of intengve Slviculture activities that have the
potentia to affect timber supply, particularly in the long term. Aswith al components of my
determinations, | require sound evidence before accounting for the effects of intengive slviculture on
possible harvest levels. Nonetheless, | will consider information on the types and extent of planned
and implemented practices aswell as relevant scientific, empirical and anaytical evidence on the
likely magnitude and timing of any timber supply effects of intensive silviculture.

Some have suggested thet, given the large uncertainties present with respect to much of the datain
AAC determinations, any adjustmentsin AAC should wait until better data are available. | agree
that some data are not complete, but this will dways be true where information is constantly evolving
and management issues are changing. Moreover, in the past, waiting for improved data created the
extengve 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 superior to those available in the pagt,
and will undoubtedly provide for more religble determinations.

Others have suggested that, in view of data uncertainties, | should immediately reduce some AACsin
the interest of caution. However, any AAC determination | 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 aresponse to uncertainty. Neverthdess, in making my determination, | may
need to make allowances for risks that arise because of uncertainty.
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With respect to First Nations' issues, | am aware of the Crown's legal obligations resulting from
recent decisons in the Supreme Court of Canada. The AAC that | determine should not in any way
be congtrued as limiting the Crown's obligations under these decisons, and in this respect it should
be noted that my determination does not prescribe a particular plan of harvesting activity within the
Golden TSA. It isdso independent of any decision by the Minister of Forests with respect to
subsequent alocation of the wood supply.

Ovedl, in making AAC determinations, | am mindful of my obligation as seward of the forest land
of British Columbia, of the mandate of the Minisiry of Forests as set out in Section 4 of the Ministry
of Forests Act, and of my responghilities under the Forest Practices Code of British Columbia
Act.

Theroleof the base case

In consdering the factors required under Section 8 of the Forest Act to be addressed in AAC
determinations, | am asssted by timber supply forecasts provided to me through the work of the
Timber Supply Review program for TSAsand TFLs.

For each AAC determination for a TSA atimber supply andysisis carried out using an information
package including data and information from three categoriess land base inventory, timber growth
and yied, and management practices. Using this set of data and a computer model (FSSIM), a
series of timber supply forecasts is produced, reflecting different decline rates, starting harvest levels,
and potentia 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 sgnificant timber shortages in the future, while ensuring the long-term productivity of
forest lands. Thisis known as the "base casg" forecast, and forms the basis for comparison when
ng the effects of uncertainty on timber supply.

Because it represents only one in anumber of theoretical forecasts, and because it incorporates
information about which there may be some uncertainty, the base case forecast for a TSA isnot an
AAC recommendation. Rather, it is one possible forecast of timber supply, whose vaidity—as with
al the other forecasts provided¥s depends on the vdidity of the data and assumptions incorporated
into the computer smulation used to generateit.

Therefore, much of what follows in the congderations outlined below is an examination of the degree
to which dl the assumptions made in generating the base case forecast are redistic and current, and
the degree to which its predictions of timber supply must be adjusted, if necessary, to more properly
reflect the current Stuation.
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These adjusments are made on the basis of informed judgement, using current available information
about forest management, which may well have changed since the origina information package was
assembled. Forest management datais particularly subject to change during periods of legidative or
regulatory change, such as the enactment of the Forest Practices Code, or during the implementation
of new palicies, procedures, guiddines or plans.

Thusit isimportant to remember, in reviewing the consderations which lead to the AAC
determination, that while the timber supply analysis with which | am provided isintegrd to those
congderations, the AAC determination itsdlf is not a caculation but a synthes's of judgement and
andysis 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 essentidly quditative in nature
and, as such, are subject to an dement of risk. Consequently, once an AAC has been determined,
no additiona precison or vaidation may be gained by attempting a computer andysis of the
combined congderations to confirm the exact AAC determined.

Base case for the Golden TSA

The base case in this timber supply analys's incorporates a number of sgnificant changes from the
base case that was generated in the 1993 andysis used in the 1995 AAC determination. The
gpecific assumptions used in this andyss are discussed in detail in the consderations presented
below in the appropriate sections of this document. In overview, they include changes incorporated
to reflect the following:

the Forest Practices Code, including provisions for both stand- and landscape-leve biodiversity,
has been factored in (the Code was not in effect during the previous determination);

anew protected area, Cummins Lakes Provincia Park, has been formally established and
removed from the Golden TSA; this area therefore no longer contributes to the timber harvesting
land base;

the Kootenay/Boundary Land Use Plan Implementation Strategy (June 1997) was approved by
the provincid government and now reflects current management practices

the results of an inventory audit for the Golden TSA, completed in 1995, have been taken into
account

improved volume estimates for existing mature stands have been used

improved volume estimates for regenerated stands have been used

an updated timber supply modd (new version of FSSIM) has been used to consider
management guiddines and produce timber supply forecasts

an updated andytica gpproach was taken in the timber supply analys's including assessment of
how non-contributing lands (outside the timber harvesting land base) contribute to achievement
of resource objectives such as biodiversty.

With these changes and other appropriate factors incorporated, a*“ base case” was generated and
submitted for public review, asfollows.
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In the “base case” forecadt, an initid harvest level of 535 000 cubic metreswas chosen. This leve
represents the current AAC of 540 000 cubic metres minus a 5000-cubic metre reduction to alow
for the dlocation of woodlot licencesin the period between the previous AAC determination
(January 1, 1995) and this current determination. (In fact the actud alocated volume was larger, as
discussed below under woodlot licences.) The base case indicates that thisinitia harvest level of
535 000 cubic metres could be maintained for two decades (starting from the 1994 inventory
update) followed by a decline of 10 percent in the third decade and 7 percent in the fourth decade,
before reaching along-term harvest level of 446 000 cubic metres per year.

In addition to the base case, | was dso provided with a number of sengitivity analyses and
projections of dternative harvest flows carried out using the base case as areference. All of these
andyses have been of assstance to mein consdering the factors leading to my determination.

Consideration of Factorsas Required by Section 8 of the Forest Act
Section 8 (8)

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

(@) therate of timber production that may be sustained on the ar e, taking into account

(i) thecomposition of theforest and its expected rate of growth on thearea

Land base contributing to timber harvest

- general comments

The total area of the Golden TSA, as estimated from inventory data updated to 1994 by the BCFS
to account for changes such as the deletion of the Cummins Lakes Provincia Park, woodlot licences,
etc., and reported in the August 1998 timber supply analyss, is 893 352 hectares. Of this, 295 797
hectares (about 33 percent) are productive Crown forest land.

As part of the process used to define the timber harvesting land base (i.e. the land base estimated to
be economically and biologicaly available for harvesting), a series of deductions were made from the
productive forest land base. These deductions account for the factors that effectively reduce the
suitability or availability of the productive forest areafor economic or ecologica reasons. In timber
supply andys's, assumptions, and if necessary, projections, must be made about these factors prior
to quantifying appropriate areas to be deducted from the productive forest areain order to derive the
timber harvesting land base.

In deriving the timber harvesting land base for the Golden TSA, deductions were made to account
for numerous factors such as non-commercia cover and stland-level biodiversity. A detaled
accounting of the areas deducted is given in the andysis report, and is summarized in Table 3 of that
report. After the deductions, the current timber harvesting land base for the Golden TSA was
estimated to be 166 615 hectares¥s 56.3 percent of the productive area, or 18.7 percent of the total
TSA area.
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In generd this represents, in comparison with the timber harvesting land base in the previous (1993)
timber supply analysis, areduction of roughly 8000 hectares¥s about
5000 hectares of which are atributable to Cummins Lakes Provincia Park.

My consderation of these deductionsiis as follows:

- non-commercial cover

For the andysis, atotal of 2090 hectares were deducted from the productive forest land base for
non-commercia cover (brush). Sincethisisin accordance with the best available information from
the inventory files, | accept this deduction as appropriate.

- inoperable areas

Those portions of the TSA which are not physically accessible for harvesting, or which are not
feadble to harvest economically, are excluded in deriving the timber harvesting land base. Inthe
andysis, atotal of 82 459 hectares were removed as inoperable.

Inoperable areas were determined primarily by a 1989 operability assessment carried out jointly by
the BCFS and forest licensees for the mgjority of the TSA. The assessment focused primarily on
conventional/cable and obvious helicopter harvesting opportunities, and included economic and
regeneration consderations. This assessment was aso used to support the 1994 AAC
determination.

In hisraionde for the 1994 AAC, the former chief forester requested that this operability
assesament be evauated for the next timber supply andysis. Didtrict Saff have undertaken some
dudies to evauate the operable land base, but resources have not permitted full completion of the
task.

One study completed mostly by licensees was incorporated into the present andysis. This
assessment concluded that the Bluewater north drainage (454 hectares) is inoperable due to access
problems and this area was deducted from the timber harvesting land base derived for the base case.

Since the timber supply andysis was undertaken, BCFS digtrict staff have reviewed more refined
assessments of operability in nine areas with Tota Resource Plans (TRPs) covering nearly 8 percent
of the timber harvesting land base of the TSA, mainly in northern parts of the TSA with more rugged
terrain. Inthese TRP areas the combined estimated timber harvesting land base of 12 750 hectares
is 187 hectares (1.5 percent) less than that estimated from the 1989 operability study. However,
one of the TRP areas was the Cummins, which is now removed as a park. Excluding this areafrom
the land base assessment gives a net increase in the timber harvesting land base in TRP areas of 150
hectares (1.5 percent) over that in the 1989 study.

This limited change could gppear to generaly confirm the timber harvesting land base as assessed
from the 1989 study. However, didrict Saff are uncertain of this conclusion since substantial parts of
the refined ‘ operable areas have not been proposed for harvesting in recent Development Plans and
Sivicultural Prescriptions (SPs).
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BCFS didtrict staff made another assessment of about 4000 hectares in SPs from 1995 to 1998.
This showed that about 5 percent of the SP area (i.e. the area intended for timber harvesting)
included forests that were considered to be inoperable, based on the 1989 study, while 9 percent of
the forests assumed to be operable based on the 1989 study were excluded from the SP area due to
operability problems. Thisresulted in anet 180-hectare (4-percent) decrease in the timber
harvesting land base in the SPs due to inoperability. Because the areain this review was
comparatively smdl and not necessarily representative of the TSA, didtrict saff do not fed the results
can be vdidly extrgpolated to other areas until a more comprehensive evauation of operability can
be compl eted.

Didrict gaff dso undertook a cursory review of the 1989 operability study to note any obvious
changes not aready picked up by the assessments noted above. This identified about 2000 hectares
as physicaly or economically inoperable.

Public input included concerns about the accuracy of the 1989 operability study, a desire for amore
comprehensve review of operability, and arequest from one licensee to review and comment on the
SP assessment noted above.

From the foregoing information it is evident there is some uncertainty in the Sze of the operable land
base and thus in the timber supply projection. The SP review indicates an overestimation of about
180 hectaresin the timber harvesting land base. The overview study indicates a further potentia
overestimation of up to 2000 hectares, but licensees have not yet reviewed the sudy and not al of
this area may be confirmed asinoperable. In combination these figures indicate a potential
overestimation of up to 2180 hectares, or 1.3 percent of the timber harvesting land base, with a
corresponding overestimation in the base case projection throughout the forecast period. | have
taken thisinto account in my “Reasons for Decisgon.”

Reducing uncertainty in the operable areais an important issue in the Golden TSA. Unfortunatdly,
the necessary resources were not available for a comprehensive review of the 1989 study before the
current andyss. The remaining uncertainty can only be reduced by athorough review of operability,
which | strongly encourage when resources permit.

- environmentally sensitive areas

The identification of environmentaly sengtive areas (ESAS) in the Golden TSA is based on inventory
work carried out in the late 1970's. In deriving the timber harvesting land base for the TSA, atota
area of 9982 hectares, or 3.4 percent of the productive forest was removed to account for ESAs
with high sengtivity. Thisincduded areas with difficult soil conditions (7703 hectares), potentia
regeneration problems (1936 hectares), watershed senstivity (158 hectares), wildlife habitat (141
hectares), avalanche concerns (36 hectares) and recreation vaues (8 hectares).

In the andlysis a high exclusion factor was applied to areas with high sengtivity (e.g. 90 percent was
deducted from the land base in ESAs due to soils and regeneration concerns) consistent with the
gpproach frequently taken in timber supply andysis.
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Since the timber supply analysis was undertaken, BCFS gtaff have reviewed silviculture prescriptions
from 1995 to 1998 concerning harvest in ESA areas. The review of about 4000 hectares showed a
net 4-percent decrease in the timber harvesting land base in the SP areas due to high-sengitivity
ESAs. This SPreview isasmal and not necessarily representative sample of the TSA; therefore
staff do not fed the results can be extrapolated to other areas until a more comprehensive review can
be completed. The analyses, however, did confirm thet very little timber harvesting occurs in high-
sengtivity ESAS, suggesting that the high exclusion factor gpplied to these areas is reasonable.

ESAs with moderate sensitivity (ESA2) were not excluded from the timber harvesting land base.
BCFS didrict gaff confirm that harvesting is taking place in these areas in a manner that addresses
identified environmenta sengtivity. A review of the ESA2 areas confirms that they overlap
sgnificantly with management zones which have congraints gpplied in the andyss that reflect the
sengitivity of these sites. For example, most (6500 of 7700 hectares) of the ESA2 designations are
“EW2" (i.e. sengtive for wildlife habitat). The location of these zones overlgps with the caribou
zone, to which two forest cover congraints were gpplied in the analyss to reflect the sengtivity of
managing in these areas. Given current management within the TSA | am satisfied that the ESA2
designation has been adequately accounted for in the andysis. From these congderations | find that
ESAs were properly recognized and reasonably reflected in the analysis. | therefore accept the ESA
deductions, taken in context of other land-base consderations, as suitable for the purposes of this
determination.

- deciduous stands

In the Golden TSA, deciduous volumes are not currently used in loca mills and are not billed against
the AAC for cut-control purposes. The mgority of deciduous stands are comprised of aspen and
are located in southern portions of the TSA. In the previous (1993) timber supply andysis, al
predominately deciduous stands (6348 hectares) were excluded from the timber harvesting land
base. Inthisandyss, dl predominately deciduous stands and al deciduous volumesin
predominately coniferous stands were excluded, resulting in atotal reduction of 10 629 hectares.

About 4500 hectares of deciduous stands excluded from the timber harvesting land base are very
young aspen stands (less than 40 years of age) that BCFS didtrict staff fed may become
predominately coniferous as the sands age. In addition, digtrict staff note that some older
predominately deciduous stands have coniferous understories which are likely to yield coniferous
volumes eventudly.

Thisindicates that in the base case andysis the future timber harvesting land base may have been
underestimated by about 4500 hectares or 2.7 percent, athough the projected short-term timber
supply is unaffected. | have taken thisinto account in my determination as discussed in “ Reasons for
Decison”.

- low timber productivity

In the timber supply andysis, 2112 hectares were deducted to account for areas having low timber
productivity. Siteswere congdered to be of low productivity if they were unable to produce a
minimum stand volume by a particular age. For example, cedar-hemlock stes were classfied as
having low productivity if they were unable to produce a minimum volume of 200 cubic metres per
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hectare by 200 years. Similarly, pine sites were consdered to be of low productivity if they were
unable to produce a minimum volume of 150 cubic metres per hectare by 150 years. These criteria
were gpplied in the anadlyssto al stes carrying mature forest stands but not to Stes carrying
immeature stands, as discussed below.

Didrict gaff indicate that there is some uncertainty associated with the criteria used as they are based
on their best judgement rather than on an andytica study. | encourage BCFS gaff to undertake field
asesaments before the next andysisin order to better determine which low productivity Sitescanin
fact contribute to the timber harvesting land base, and which should be excluded.

(1) immature stands:

BCFS daff noted after the andysis was completed that the low-site criteria were only gpplied to
mature stands aready above the indicated age. VVolumesin younger sands should have also been
projected to determine if they could achieve the minimum volume by the indicated age. Subsequent
work by staff shows that an additiona 7595 hectares of younger stands on sites of low productivity
should have been deducted aswell. This additiona deduction would have made the gpproach taken
in the timber supply analys's closer to that taken for this factor in the previous (1993) timber supply
andyss.

In my determination | have taken this into account as an overestimation of up to about 7600
hectares, or 4.6 percent, in the long-term timber harvesting land base, as discussed in “Reasons for
Decison”.

(2) mature spruce stands:

In the andlysis for existing mature stands, | note that some predominately spruce (including
spruce/balsam) sites with very low siteindices (SI 5-9) were not excluded from the timber harvesting
land base, as is common practice in other units. Digtrict staff report some harvesting of Sites
classfied as having low productivity, but this gppears to occur more commonly on Steswhere
productivity is known to have been underestimated. The inventory audit for the Golden TSA tends
to support this observation, in that seven of nine audit samples with site indices noted in the inventory
files as being below 10 actudly had a ground-based site index of higher than 10.

At the determination mesting, | asked BCFS didtrict saff to review these stands further. It was
found that there are 10 877 hectares of predominately spruce stands with asiteindex of 9 or less
that are assumed in the analysis to contribute to the timber harvesting land base. Aerid photos for
47 of these stands (totaling 6003 hectares) were examined and staff concluded that 20 percent of
the area should be deducted from the land base due to low Ste productivity. Extrapolating the 20
percent reduction to the entire area of low sSite spruce (a 10 877-hectare areq), staff estimate that the
timber harvesting land base appears to be overestimated by 2175 hectares, or 1.3 percent, based on
this factor.

The BCFS didtrict staff review was reasonably thorough and | accept the conclusion that about 2175
hectares should not have been included in the timber harvesting land base based on this assessment
of low-ste mature spruce stands. The relatively low volumes associated with these stands, however,
mean that they contribute less to the timber supply than more productive growing Stes. | have
accounted for these considerationsin my “Reason for Decison”.
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- problem forest types

Problem forest types are those non-merchantable stands that are physically operable and exceed
low-site criteriayet are not currently utilized. These types were identified based on current forest
management practices and recent harvesting performance and were excluded from the timber
harvesting land base. For this analys's, these types were stands primarily composed of pulp materia
such as some predominately hemlock stands. In this analysis, 1255 hectares of problem forest types
were deducted from the land base.

In the previous (1993) timber supply andlysis, additiona stand types were aso considered problem
forest types and either fully or partialy deducted. Digtrict saff have some concerns regarding the
accuracy of the species classification within the inventory files for problem forest type areas (see
discusson in “Exiging forest inventory”). Anaysis by digtrict Saff in the last 5 years indicates that
those additiona stand types as identified in the inventory files are being harvested. Therefore they
were not deducted for this timber supply andyss.

Didrict staff are confident that the current accounting for this factor adequately reflects current
harvest profile. | therefore accept the deductions for problem forest types as gpplied in the base
case as itable for use in this determination.

- roads, trails and landings
(1) existing roads, trails and landings:

In the timber supply analysis, a deduction of 5315 hectares (about 3.2 percent) was made from
stands potentialy contributing to the timber harvesting land base to account for 3322 kilometres of
existing logging roads which have an assumed average width of 16 metres. The etimate for the
length of the roads was derived from arecent Gl S-based analysis data set that is considered by
BCFS gaff to be more accurate than the estimate used in the previous (1993) timber supply andysis.

In the current analysis, however, a deduction for landings and skid trails was inadvertently omitted.
For landings, a 1988 study in the TSA indicates that a 3-percent land base reduction should be
gpplied to areas supporting very young stands (20 years of age or less) and to areas classified as
not-satisfactorily- restocked (NSR). This results in the need for a combined additiond reduction of
1200 hectares.

For skid trails, based on field assessments, MOF staff conclude that an additional 3-percent
reduction applied to very young stands and NSR sites would provide areasonable accounting. This
would necessitate a further 1200-hectare reduction.

Applying these proposed deductions totalling 2400 hectares, or roughly 1.4 percent of the timber
harvesting land base, for landings and skid trails, would result in a combined overal reduction for
existing roads, trails and landings of about 4 percent of the timber harvesting land base, which isof a
smilar magnitude to deductions in other units. | accept the proposed correction as reasonable, and
note that it causes no impact on the short-term timber supply, as the deductions are made to young
gands and NSR stes. | have taken the resulting overestimation in the long-term timber supply into
account as discussad in * Reasons for Decision”.

(2) futureroads, trailsand landings:
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In deriving the long-term timber harvesting land base for the timber supply andysisit was assumed
that in the future 8522 hectares will need to be removed from the land base to account for future
roads, trails and landings. In deriving thisfigure, district Saff estimated that about 4 percent of the
area of immature stands currently over 30 years of age will be needed for future roads to access
these stands when they reach harvestable age. Based on the 1998 study referred to above, Staff
estimate an additiona 3-percent reduction must be applied to these stands to account for future
landings.

Public comments included concern that these reductions may be excessive. However, the combined
7-percent reduction applied to future harvestable stands currently older than 30 years to account for
future roads, trails and landingsis congstent with guidelines for soil conservation under the Code,
and in my judgement represents a reasonable deduction for operations in the mountainous
topography that characterizes the Golden TSA.

| am therefore satisfied that the deductions in the analysis for future roads, trails and landings are
acceptable, and | note that any related uncertainty does not affect timber supply projections for the
short-term, since the standing merchantable volumes will be harvested before new roads, trails and
landings are constructed.

- riparian habitat

Riparian habitats occur aong streams and around lakes and wetlands. The Forest Practices Code
requires the establishment of riparian reserve zones that exclude timber harvesting, and riparian
management zones that restrict timber harvesting in order to protect riparian and agquetic habitats.
Stream classes described in the Riparian Management Area Guidebook are determined, to
estimate the area needed in riparian reserves and riparian management zones.

To support the andys's, stream classes were estimated using the watershed atlas and methods
(including a sample design) developed by regiond BCFS and MELP gaff. Application of the
Guidebook to these stream classes resulted in a 7167-hectare deduction in deriving the timber
harvesting land base used in the analysis.

Didtrict gaff note that some smdler streams are not shown on the watershed atlas due to the 1:50
000 scale of mapping. Larger scae 1:20 000 TRIM maps do show smaler streams, but do not
have the additiond information needed to dassfy them. Any new information which can be
developed to help to reduce uncertainty in this regard should be incorporated in the analysis for the
next determination. In the meantime | am mindful of the fact that the smaller stream classes do not
congrain the timber harvesting land base nearly as much asthe larger streams and therefore | fed
that waiting for better information does not introduce an unacceptable leve of risk to this decision.
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For the present determination, while some uncertainty is evident with respect to the potentia for
overlooked smdler streams, in my judgement the approach taken does provide, overdl, a
reasonable and adequate accounting for riparian habitat. On thisbasis| am prepared to accept the
current assessment as the best available information and satisfactory for usein this determination.

- stand-level biodiversity

Biologicd divergty, or biodiversty, is defined as the full range of living organisms, in dl therr forms
and levels of organization, and includes the diversity of genes, pecies and ecosystems, and the
evolutionary and functiona processes that link them. Under the Forest Practices Code, biodiversity
in a given management unit is assessed and managed at the stand and landscape levels.

Stand-leve biodiversity is managed in part by retaining reserves of mature timber or wildlife tree
patches (WTP) within cutblocks to provide structurd diversity and wildlife habitat. In considering
dand-leve biodiversty for thisanayss, aweghted average of the WTP guidelines noted in the
Biodiversity Guidebook was assumed and, further, that 25 percent of the WTPs would come from
the non-contributing land base. In the Golden TSA, established WTPs are often greater than 2
hectares, and in the andysis are assumed not to contribute to the timber harvesting land base.
However, they are assumed to contribute to the sera-stage targets for landscape-level biodiversty,
as discussed below under “Integrated Resource Management objectives’. As a consequence of the
above assumptions, 8171 hectares were excluded in deriving the timber harvesting land base for the
andysis, to account for sand-level biodiverdty.

Public comment from the forest industry reiterated the need to ensure that WTP provisions come
from the non-contributing land base as much as possible, which isin fact current practice and was a
congderation in the analyss.

Another stand-level biodiversity component, coarse woody debris, was not specifically addressed in
theandyss. Didrict saff are confident that, due to the age and nature of most sandsinthe TSA, if
coarse woody debris objectives are established in the future, they are likely to be readily achieved
through normal utilization practices, and in the absence of any clear evidence to the contrary |
consider this to be a reasonable assessment for the purpose of this determination.

| consider the average assumed retained cover from wildlife tree patches to be reasonable, and | am
therefore satisfied that the requirements of stand-level biodiversity are adequately accounted for in
the Golden TSA base case analyss.

- protected areas

Since the 1993 timber supply analysis was undertaken, Cummins Lakes Provincial Park has been
legally established by Order-in-Council (OIC). Mot of the protected area has been established
under the Park Act, but about 1000 hectares are under the Environment and Land Use Act to
dlow for aresource road in the future, if this should be required. The establishment of this new
protected area completes the Protected Areas Strategy for the Golden TSA portion of the

K ootenay/Boundary Land Use Plan.

The timber supply analysis was undertaken before the protected area was legally designated.
However, the area anticipated for designation—including that part formerly within the timber
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harvesting land base—was assumed to be removed from the TSA. Thus no contribution to the
timber supply was assumed from the protected area. Although the precise boundary for the
protected area was not used in the analys's, the number of hectares assumed to be removed
reasonably reflects those actually designated. | am therefore satisfied that for the purposes of this
determination the protection of this area was adequately accounted for in the timber supply anaysis.

- woodlot licences

The Forest Act requires AACs determined for TSAs to be exclusive of the areas and timber
volumes alocated to woodlot licences. Thus, when woodlot licences areissued inaTSA, the
required volumes are first allocated from an gppropriate gpportionment under the AAC for the TSA.
Then, in the next AAC determination for the TSA, the TSA land base is reduced by the area of
Crown land in dl the woodlot licences issued since the previous determination, and the tota volume
in the issued woodlot licencesis excluded from contributing to the AAC for the TSA.

Since the last AAC determination for the Golden TSA, effective January 1, 1995, gpproximately
4500 hectares of the timber harvesting land base in the TSA have been alocated to woodl ot
licences, with an associated totd timber volume of 9108 cubic metres.

In the 1998 timber supply analysis these woodl ot licence alocations were only partly accounted for,
by adeduction of approximately 2500 hectares in deriving the timber harvesting land base, and by an
initid base case harvest level established at 535 000 cubic metres, 5000 cubic metres below the
AAC of 540 000 cubic metres, as noted above in “Base case for the Golden TSA”.

Thus to fully account for the actua area and volume alocated to woodlot licences between the 1995
determination and the date of this present determination¥z i.e. 4500 hectares and 9108 cubic metres
respectively¥ the timber harvesting land base assumed in the analysis must be further reduced by
approximately 4500 minus 2500 = 2000 hectares, and the base case initid harvest level must be
reduced by afurther 9108 minus 5000 = 4108 cubic metres. These figuresimply aredized mean
annua increment on this area of two cubic metres per hectare per year. However, to ensure afull
accounting for the implications over time of removing the 2000 hectares from the timber harvesting
land base in the TSA, | have reasoned further, asfollows.

In my “Reasonsfor Decison”, | refer to dternative timber supply projectionsin which severd
changes are made to the assumptions in the base case in accordance with considerations discussed in
thisrationade. From the ranges of projected long-term harvest levels and contributing land bases
represented in these andyses, | have derived a mid-range vaue for the redlized long-term average
mean annua increment in the TSA. Applying this average vaue indicates thet over time the removal
of the gpproximately 2000 hectares for woodlot licences will remove from the TSA an average of
approximately 5000 cubic metres per year.
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Findly, | note that the woodlot program has been administered out of the apportionment for the TSA
from both the Forest Service Reserve and the woodlot categories. Clearly there is sufficient volume
remaining in these two categories to account for the transfer of the 5000 cubic metres to the separate
adminigtration under the woodlot program (i.e. outside the AAC for the TSA) without impacting or
causing areduction in other exigting licenses within the TSA.

Therefore, in my determination, as noted below in “Reasons for decison”, | have accounted for a
further reduction of 2000 hectares to the timber harvesting land base, and for a volume deduction of
5000 cubic metres, to fully account for woodlot licences issued since the 1995 AAC determination.

- timber licence reversions

Timber licences (TLS) are old tenure arrangements that give a licensee exclusverights to harvest
merchantable timber within the licence area. Once these areas have been harvested, dl future
harvesting rights revert to the Crown and future harvests from the areawill then contribute to the
harvest for the TSA which containsthe TL area.

For the Golden TSA, there are eight remaining TL s totaling about 4000 hectares—all of which are
due to expire between 2000 and 2008. Inthe andysisal of these areas were assumed to be aready
reverted back to the TSA.

This assumption introduces little risk to the anaysis snce only ardatively smdl areaisinvolved, the
time period before actud reverson takes place is short, and no contribution to the timber supply was
assumed until harvestable age isreached. Any associated congtraint on timber supply is not
consdered ggnificant and in any case acts primarily in the very long term. | therefore consider the
dight difference in the assumed reversion schedule to be acceptable for the purpose of this
determination, and | suggest that this factor should be modelled more accuratdly at the time of the
next determination.

Exiging forest inventory

- current inventory

The inventory used for the timber supply andysisis based on aforest inventory completed for the
Golden TSA in 1968 and updated to mid-1994 to account for growth, disturbances such as
harvesting and fires, and siviculturd trestments. The Starting year of the timber supply forecast in the
andysisis 1994. The average harvest rate in the last four years has been 330 000 cubic metres per
year on about 900 hectares per year, which is below theinitid harvest level of 535 000 cubic metres
projected in the base case.

To address uncertainties in the last AAC determination, the chief forester in hisrationae directed
BCFS g&ff to complete an inventory audit prior to the next andysis, which has been done. The audit
reviewed:

the mature component of the inventory, assessing differences between the existing
inventory’ s estimate of mean mature volume per hectare for the TSA and anew estimate
obtained from the audit samples,
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the immature component, testing Ste index assgnment; and
the non-forest component, testing the non-forest classification assgnment.

The results of the audit for the mature component of the inventory suggest that the inventory volumes
are acceptable. Subsequent anadysis of the data also showed asimilar level of acceptability for the
mature volume inventory estimates in the operable forest land base. For the immature component of
the inventory, the audit results suggest an acceptable level of accuracy in the assgnments of Ste
indices for young stands. The audit assessment aso found the non-forest classfication in the TSA
was within provincid standards. | have discussed some aspects of the audit further in the sections
below on volume estimates for existing stands and site productivity estimates.

In the timber supply analysis, lands that are not part of the timber harvesting land base, including
national parks, till contribute to some resource values such as landscape-level biodiversity. A forest
cover inventory in national parks was undertaken in 1956 and projected to 1997 to account for
increasing forest age. However, no updates have been done to account for disturbances such asfire.
| encourage staff to obtain any relevant vegetation inventories from Parks Canada that will support
future timber supply reviews.

Public input included concern that the current forest inventory is old and that models developed to
update it go beyond itsintended design. These are vaid comments, but the audit results show that
the inventory is acceptable for use in the andysis, and at this time no other, improved information
exigs.

An important consderation in this determination, which is being completed in early 1999, is the fact
that the projected period for the base case timber supply forecast begins not in 1999 but in 1994.
Thus, if harvesting had proceeded at the projected initia leve for that approximately five-year

period, if there were no other congderations, the remaining inventory would support the projected
initid harvest level not for two decades as shown on the projection, but for fifteen more years from
the present date. However, as noted, over the past four years the actud harvest level inthe TSA has
averaged not the 535 000 cubic metres projected in the base case, but alower 330 000 cubic
metres, representing something less than three years depletion at the base case level. Therefore the
duration for which the timber supply would continue to support the projected initid harvest leve in
the absence of other congderations approximates to between 16 and 17 years.

In my determination, as discussed in “Reasons for Decison”, | have been mindful of the date of
projection of the base case, and | have dlowed for an assumed reduction of about three or four
yearsin the duration of the projected initid harvest level.

My congderaionsin this regard have relied on the availability of the recent “undercut” volume to
support the AAC determined for the TSA. If future congderation is given to harvesting any portion
of these undercut volumes independently of the AAC, afurther examination of the stability of this
AAC determination may be required.
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- age-class distribution

The didribution of age categories in the timber harvesting land base is as follows:

34 percent of the areais comprised of mature stands greater than 140 years of age (including 13
percent stands with greater than 250 years of age), and 66 percent consist of stands 140 years of
age or younger. Just over 50 percent of the timber harvesting land base is covered by stands
exceeding the minimum harvestable ages used in the andysis. BCFS staff do not view age class
digtribution as a limiting factor with respect to timber supply in the Golden TSA, and given thislevel
of availability of harvestable volumes, and having reviewed the projections of age-class composition
over time, | agree with this concluson.

- Species profile

The forest inventory currently shows that the timber harvesting land base consists mainly of stands
comprised primarily of spruce (about 40 percent of the land base by areq), Douglas-fir (about 22
percent), lodgepole pine (22 percent), western red cedar (nearly 10 percent) and western hemlock
(about 7 percent). The spruce stands include some stands dominated by balsam (suba pinefir). A
pre-inventory assessment for the Golden TSA indicated some potentialy significant errorsin the
species composition in the current forest inventory, and didtrict staff are concerned about species
classfications for problem forest types. These issues should be addressed by the ongoing TSA
reinventory project, o that any potentia timber supply implications can be identified and accounted
for in the next determination.

- volume estimates for existing stands

In the BCFS anayds, existing natural stand volumes were estimated and projected using forest
inventory attributes and the Variable Dengty Yidld Prediction (VDY P) modd (verson 6.43).

As noted above under current inventory, the results of the forest inventory audit conducted in the
Golden TSA suggested that the inventory volumes are acceptable for the mature component of the
inventory and for the mature volume inventory estimates in the operable forest land base. The
Golden TSA inventory audit report noted that the audit showed a smal overestimation in mature
volumes over 140 years, but aso noted that the overestimation is based on a limited sample size and
isnot gatigticdly sgnificant.

In assesaing the implications for timber supply of uncertainty in the existing sand volume estimates
used in the base case andysis, | have been asssted by sengtivity analyses. These andyses showed
that when the assumed volumes for exigting stands were increased by 10 percent, the duration of the
initial harvest leve in the base case could be extended from two to five decades, whereas a 10-
percent decrease in estimated volumes would shorten the projected duration from two decades to
one. Thusan overestimation in existing stand volumes by as much as 10-percent would not of itself
necesstate a change in the initid harvest levd.

From these consderations | conclude asfollows. The gpplicability of inventory audits to timber
supply analysisin generd is complex, since the audit processis designed to assess the vdidity of the
inventory on agatistical basis, rather than the stand-by-stand, polygon-by-polygon basis on which
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BCFS timber supply anaysisrelies. Neverthdess, in this TSA the audit results do tend to confirm
the overdl vaidity of the inventory used for the andyss, and in any casetheinitid harvest level
shows alow sengtivity to changesin the estimates for exigting volumes. | am therefore satisfied that
the use of the current inventory estimates for existing stand volumesin the timber supply analyssis
gppropriate and introduces little if any risk to the projected initid harvest level.

The Nelson Forest Region has prioritized the Golden TSA for arenventory, in view of the age of its
origind inventory work. A reinventory should reduce any uncertainty with respect to volumesin
exiding naturd stands, athough | note that the ability of saff to complete areinventory inthe TSA
prior to the next AAC determination will depend on available funding.

Expected rate of growth

- site productivity estimates

Inventory data includes estimates of Ste productivity for each forest stand, expressed interms of a
dgteindex. The Steindex isbased on the stand's height as afunction of itsage. The productivity of a
gtelargdy determines how quickly trees grow. Thisin 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 astand
will satisfy mature forest cover requirements and reach amerchantable sze.

In the Golden TSA, the timber supply analysis uses the site productivity estimates represented in the
forest inventory planning (FIP) file for Steindex values. As previoudy discussed under current
inventory, the inventory audit report suggests an acceptable level of accuracy for site index
assgnments for young stands.

In generd, forest stands between 30 and 150 years of age provide the most accurate measurement
of dte productivity. Ste 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. Inyoung
gtands, growth often depends as much on recent wegther, stocking density and competition from
other vegetation, as it does on site quadity. In old stands, which have not been subject to
management of stocking dengity, 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 ste. This has been verified in severa areas of the province where studies—known as
the old-growth site index or OGSl project—suggest that actud site indices may be higher than those
indicated by exigting data from mature forests.

Preliminary OGSl adjustments for age classes 8 and 9 (i.e. greater than 140 years of age) were
provided by BCFS Research Branch, based on studies that were completed outside the Golden
TSA but which are considered by digtrict saff to be relevant to the TSA area. The OGS
adjustments were not gpplied in the base case andlysis, their implications for the timber supply were
examined in asengtivity analysis carried out after publication of the Golden TSA Andysis Report for
the AAC determination meeting. The results showed that if OGSl adjustments were made to Site
indices for mature stands older than 140 years of age, theinitid harvest level assumed in the base
case could be maintained for one extra decade. Thisandyss dso indicated that gpplication of OGS
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adjustments could increase the long-term harvest level in 100 years by 17 percent from
446 000 cubic metres per year in the base case to 522 000 cubic metres.

Public input included a concern over the OGSl study methods, and a concern that the OGSl study
results should have been included in the base case andlyss.

In recent years it has been concluded consstently from studies such as OGSl that Site productivities
in British Columbia have generaly been underestimated; managed forest stands tend to grow faster
than projected by inventory site index estimates. In the present case the OGS results applied in the
sengitivity sudy were from plots outsde the Golden TSA. However, provided management
practices such as brush control are undertaken, it is not unreasonable to expect higher site
productivity than assumed in the base case anadlyss. | therefore accept that Ste indices for
regenerated stands following the harvest of stands of age-classes 8 and 9 are likely underestimated
by an amount gpproximated by gpplying the interim OGS adjustment factors, with timber supply
impacts as shown in the sengitivity andyss. The sengtivity andys's showed that gpplying the
preliminary OGSl adjustments could extend the initid harvest level projected in the base case by one
decade, with a greater impact in the long term, and in my determination | have taken this into account
as an unquantified underestimation of the timber supply throughout the forecast period as discussed
below in “Reasons for Decision.”

Inview of the congderable implications for timber supply from changes in Site productivity estimeates,
performance in regenerated stands should be monitored with field-based plots to determine whether
suggested OGSl increases are being attained.

- volume estimates for regenerated stands

To estimate regenerated stand volumes for managed stands, the BCFS uses the standard Table
Interpolation Program for Stand Yields (TIPSY). Volume predictionsusing TIPSY are based on
management of stocking dengty, full Ste occupancy and the abosence of Significant brush competition.
Inthe BCFS andysis, TIPSY was used for dl regenerated managed stands including those under 20
years.

In the previous (1993) timber supply analysis for the Golden TSA, regenerated stand volumes were
edimated usng the VDY P modd, which is more appropriately used to estimate volumes for existing
mature stands, as was noted and accounted for by the previous chief forester in his 1995
determination. This difference resulted in the projection of a much higher long-term harvest leve in
this andydsthan in the 1993 andysis.

TIPSY projections areinitidly based on ided conditions, assuming full site occupancy and the
absence of pests and diseasesin the stand. Operational Adjustment Factors (OAFS) are applied to
account for losses of timber volume due to stand openings for unproductive aress like smal swamps
and rock outcrops (OAF1), aswell as for age-dependent factors such as pests, disease, decay,
waste and breakage (OAF2). Inthe BCFS andysis, the provincia standard reductions of 15
percent for OAF1 and 5 percent for OAF2 were applied.

Didtrict gaff note that root disease is a concern in the TSA, but they do have a gtrategy in place to
reduce impacts. They acknowledge that it is difficult to determineif the OAF reductions are
gppropriate for the TSA and that there is some uncertainty in this factor.
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In the public input, concern was expressed that the analysis may have underestimated potential 1osses
in managed stands due to disease and insects, but no evidence was provided to support making an
adjustment to the base case.

Sengtivity analyss was performed to assess changes in the harvest forecast that would result from a
10-percent increase or decrease in regenerated stand volumes. A 10-percent increase did not affect
the base case forecast for the first 70 years, but did increase the projected long-term timber supply
after 70 years. Counterintuitively, a 10-percent decrease in regenerated stand volumes actudly
enabled the projected initia harvest level to be maintained for three decades instead of two, as more
time was alowed for the harvest forecast to step down to alower long-term harvest level.

Although no work has been done to test the accuracy of the OAFs used in the andysis specificaly
for the Golden TSA, the OAFs used are the provinciad standards which are based on the best
available information, and | have no evidence before me to suggest that these estimates are not
reasonable for usein this determination. Furthermore, sengtivity analysis shows that in this TSA
uncertainty in regenerated volumes introduces risk to the timber supplies projected for the middle
and long terms, but not for the short term.

| am therefore satisfied that with respect to regenerated volumes the initial harvest leve in the base
case projection provides a suitable basis for my considerations in this determination. From this bas's,
in accordance with the discussion in the previous section on site productivity estimates, in my
determination | have accounted for the likely implications for regenerated stand volumes of an
underestimation in Site indices for sites currently occupied by stands of age-classes 8 and 9, as noted
in “Reasons for Decison”.

- minimum harvestable ages

A minimum harvestable age is an estimate of the earliest age a which aforest gand has grown to a
harvestable condition. The minimum harvestable age assumption mainly affects when second growth
will be available for harvest. Thisin turn affects how quickly existing stands may be harvested such
that a stable flow of timber harvest may be maintained. In practice, many forest sands will be
harvested at much older ages than the minimum harvestable age, due to economic congderations and
condraints on harvesting which arise from managing for other forest values such as visud qudlity,
wildlife and water qudity.

The minimum harvestable ages assumed in the timber supply andysis were based on four factors:

(2) the age at which forest stands reach a minimum volume (at least 150 cubic metres’hectare for
predominately fir, spruce and pine stands, and &t least 200 cubic metres/hectare for
predominately cedar and hemlock stands);

(2) the age a which stands reach a minimum 25-centimetre diameter at breast height;

(3) ninety percent of culmination age (culmination age isthe age at which astand achievesits
maximum average annud rate of volume production); and

(4) professiond judgement by BCFS gaff.
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The actud ages used in the timber supply andysis for both existing naturd stands and regenerated
managed stands are provided in the Golden Timber Supply Area Analysis Report.

Public input from the forest industry suggested that the minimum harvestable volume should be 150
cubic metres per hectare for al species and that the 25-centimetre minimum diameter criterion can
be reduced. BCFS dtaff advise that harvesting a ages less than assumed in the andlysisis, in fact,
aready occurring in southern portions of the TSA in order to address mountain pine beetle
problems.

Other public input showed concern that larger wood sizes are being harvested in the Golden TSA
than suggested by the minimum harvestable ages, and BCFS gaff agree that, with the noted
exception of the beetle-harvest areas, the minimum harvestable ages assumed in the andysis are
generdly lower than the ages currently being harvested in most of the TSA. However, thisis not
incons stent with the possibility of harvesting, in times of tight timber supply, & lower agesthen at
present, to a minimum age as assumed in the andysis, or even lower, as dready practiced in some
southern portions of the TSA.

Public input also pointed out that the importance of high quality timber has not been factored into the
andyss. Although there remains some debate about the roles of quantity and quality in assessng
timber supply, the generd current approach is for volume- rather than value-based objectives, and in
that repect this TSA is condstent with most management units in the province.

Sengtivity andydsindicates that the timber supply in the Golden TSA is quite responsive to changes
in minimum harvestable ages. If these ages are decreased by 10 years, theinitia harvest level can be
extended from two to five decades. Conversaly, a 10-year increase in minimum harvestable ages
reduces the duration of the initial harvest level from two decades to one.

As| have noted in other determinations, in view of the many associated variables, it is often difficult
to assess future minimum harvestable ages with precision. In this TSA, the timber supply has been
shown to be sgnificantly sengtive to changesin these ages, and if lower minimum harvestable ages
are reasonable and attainable, this provides a positive source of optimism for the timber supply.
Didrict gaff should therefore continue to study this factor srategicaly, with aview to optimizing the
timber supply through appropriate management of harvestable ages.

Given that some harvesting is dready occurring in southern portions of the TSA beow the assumed
minimum harvestable ages, from my obsarvations in other areas of the province | consider it
reasonable to expect that under the appropriate conditions further harvesting could take place a
lower ages than assumed in the analyss. Therefore, while | find that the minimum harvestable ages
used in the andysis are a reasonable reflection of the mgority of current practice, s, | am aso
satisfied that in suitable circumstances, stands with ages below the assumed minimum harvestable
ages could be harvested if required. The rlaively high sengtivity of the short-term timber supply to
changes in these ages indicates a potentia for additiona supply that could help buffer against
uncertainty in other factors. | have taken thisinto account in my determination as discussed in
“Reasonsfor Decison”.
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(i)  theexpected timethat it will taketheforest to becomere-established on the area following
denudation:

Regeneration delay and impediments to prompt regeneration

Regeneration ddlay is the period between harvesting and the time at which an area becomes
occupied by a specified minimum number of acceptable, well-spaced seedlings. 1n the timber supply
andys's, aregeneration delay of two years was assumed for al forest stands.

Brush competition is the main impediment to regeneration in the Golden TSA. Some Steswhere this
is believed to be severe are identified as environmentaly sensitive areas (ESAS) in the forest
inventory and the timber harvesting land base was reduced in the analysis to reflect curtailed
harvesting of these Sites.

For mogt sites, brush competition can be addressed through follow-up slvicultura trestments. In this
TSA, on average over the past Six years, brush control has been carried out on nearly 300 hectares
per year. The average areatreated for brushing represents a significant portion (about 20 percent)
of the average area that would be harvested under the current AAC, and contributes towards
achievement of base case assumptions.

Public input included concern about reforestation following high-devation harvesting. Inthelast
determination, taff were asked to evauate the ability to carry out successful regeneration in high
elevation stands. Since the problem spans more than one TSA, BCFS regiona research staff
initiated a study, but thisis not yet complete.

A review of regeneration delay conducted by BCFS didtrict staff showed that over the past five
years, regeneration within two years has been achieved about 40 percent of the time and that this has
improved to 56 percent in the last three years. BCFS didtrict staff note sgnificant improvementsin
slviculture delivery by licensees, and with minor exceptions on some Small Business Forest
Enterprise Program (SBFEP) blocks, expect to move close to 100-percent achievement of a 2-year
regeneration delay over the next five years.

From the observed trends | conclude that the attainment of a 2-year regeneration delay as assumed
in the base case andlysisislikely attainable, and for the purposes of this determination, | am satisfied
that regeneration delay has been adequately represented in the analyss.

Not-satisfactoril y-restocked areas

Not-satisfactorily-restocked (NSR) aress are those where timber has been removed, either by
harvesting or by natural causes, and a stand of suitable forest species and stocking has yet to be
established. Areas where the standard regeneration delay has not yet e gpsed since harvesting are
considered “current” NSR. Where a suitable stand has not been regenerated and the Site was
harvested prior to 1987, the classfication is “backlog” NSR.

In the Golden TSA, the NSR arealin the timber harvesting land base was estimated from the 1994
forest inventory file to be about 15 000 hectares. In the analysisit was assumed that many of these
areas are no longer NSR, and it was noted that 3530 hectares now support stands that are 10 years
of age or older, while 11 470 hectares were assumed to be at age zero.
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Subsequent to the analysis, BCFS digtrict Saff reviewed current data sources including the Mgor
Licence Silviculture Information System (MLSIS) and the Integrated Silviculture Information System
(IS1S). Thereview indicated that in the TSA there are about 4500 to 5000 hectares of NSR in
operable aress (i.e. within the operability line for the TSA), of which about 500 hectares are now
reforested but poorly stocked, about 3400 hectares are considered current NSR, and about 600 to
1100 hectares are considered backlog NSR.

BCFSdidrict saff do not currently consider it cost-effective to treat the 500 hectares of reforested
but poorly-stocked stands. However, opportunities for effective treatments should continue to be
explored; even if alack of treatment means reduced yield when the stand is harvested, it isimportant
for these stands to contribute to the timber harvesting land base in the long term.

The difference between the totd area assumed in the andysis to be a age zero, 11 470 hectares,
and that indicated by the recent BCFS review, 4500 to 5000 hectares, is about 6700 hectares. This
means that in the analys's, the time needed for trees to reach green up on roughly 4 percent of the
timber harvesting land base has been overestimated. Senstivity analys's on reduced green-up ages
shows that this would have no effect on the projected initial harvest level, and | therefore accept that
the analysis has provided an adequate accounting for this factor.

(iii)  dlvicultural treatmentsto be applied to the area:

Silviculturd sysems

In 1991-97, the main silviculturd system used in the TSA was clearcutting; less than 10 percent of
the total volume harvested was by adternative syssems. BCFS didtrict Saff note that the current and
proposed harvest for 1997-2001 indicates an expected increase (at or below 10 percent by volume)
in the use of dternative sivicultura sysems—mainly patch/group sdection sysems. The dternative
systems are heeded to address values such as visud resource management and pest concerns such
as bark beetles. Over one-half of the areain current and proposed harvests using clearcut sysems
are expected to have wildlife tree reserves.

Inthe anaysis, it was assumed that dl harvesting would be by clearcutting. However, as noted in
other sections of this document, requirements of the Forest Practices Code¥s such as managing
visudly sengtive aress and reserving wildlife tree patches for sand-level biodiversity3s were
satifactorily represented. On thisbasis, and in view of the complex difficulties of moddling the
implications for timber supply of using dternative siviculturad systems, for the purposes of this
determination | accept that current practice has been adequately reflected in the base case andysis.
As new information becomes available and modelling capabilities improve, amore direct
representation of any changes in the mix of slvicultura systems can be analyzed for use in future
determinations. In the meantime, | am satisfied that the current means of representation poses
negligible risk to my determination.
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Incrementd Slviculture

In generd, incrementa Slviculture includes activities such as commeraid thinning, juvenile spacing,
pruning, fertilization, and genetic improvement that are not part of the basic silviculture activities
required to establish afree-growing forest stland. In the Golden TSA, on average over the past 6
years about 40 hectares per year have been pruned.

Fertilization was undertaken in the mid-1980s, but none is occurring at the present time or assumed
in the timber supply anadyss. Commercid thinning is not currently carried out in, or planned for, the
Golden TSA and none was assumed in the analyss.

The leve of incrementd slviculture undertaken in a given management arealis very dependent on
funding and is difficult to project into the future. If the amount or kind of incrementa Slviculture
actudly practiced differs Sgnificantly from that assumed in the andysis, thiswill lead to achangein
the forest that can be captured in the inventory updates used to support future AAC determinations.
For the purposes of this determination | am therefore satisfied with the treatment of this factor in the
andyss.

(iv) thestandard of timber utilization and the allowance for decay, waste and breakage expected to be
applied with respect to timber harvesting on the area:

Utilization sandards

Utilization standards define the species, dimensions and qudity of treesthat must be harvested and
removed from an area during harvesting operations. In the timber supply anays's, the utilization
standards assumed for most species were aminimum

17.5-centimetre diameter a breast height (dbh) with a 30-centimetre maximum stump and 10-
centimetre minimum top insde bark. For pine stands, the standard for minimum dbh is 12.5
centimetres.

BCFS didrict saff indicate that, with one minor exception, these standards reflect current utilization
standards and current practice in the TSA. The minor exception is that for older cedar stands
(greater than 140 years of age) the minimum top diameter inside bark is actudly 15 centimetres—not
10 centimetres as was assumed in the anadlyss. Since thiswould amount to only an insgnificant
overestimation in the projected timber supply, | accept the assumptions employed in the base case as
areasonable accounting of utilization standards.

Decay, waste and breakage

The VDY P mode used to project volumes for natural stands incorporates estimates of volume of
wood lost to decay, waste and breskage. Decay losses are built into the volume estimates, while
standard waste and breskage factors were applied into the andysis when developing VDY Pyield
curves. These estimates of 1osses have been developed for different areas of the province based on
fidd samples.

For regenerated stands, as previoudy discussed (see volume estimates for regenerated stands),
the TIPSY model incorporates OAFs that account for anticipated decay, waste and breakage.
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Inthe last AAC determination, the chief forester requested that an andlysis be done to determine the
accuracy of volume estimates including destructive testing to assess alowances for decay, waste and
breakage. Volume and decay studies are underway for cedar and hemlock stands and there may be
higher volumes than assumed at the tree level but it is uncertain whether these tree-level volume
increases trandate to significant differences a the stand level. The intent was to sudy other species
aswdl but funding support did not enable a more comprehensive assessment.

At thistime, while the studies are till underway for cedar and hemlock, it would be inappropriate to
draw adefinitive concluson. When the volume and decay studies are complete, any rdevant findings
at the stand-level can be incorporated in the next determination.

For the present determination, the estimates incorporated in the andyss condtitute the best available
information with respect to decay, waste and breskage. | have accepted the applicability of the
factors as used in the analysis and have made no further adjustment to the base case timber supply
projection.

W) the congtraints on the amount of timber produced from the area that reasonably can be expected by
use of theareafor purposesother than timber production:

I ntegrated resource management objectives

The Ministry of Forestsis required under the Ministry of Forests Act to manage, protect and
conserve the forest and range resources of the Crown and to plan the use of these resources so that
the production of timber and forage, the harvesting of timber, the grazing of livestock and the
redlization of fisheries, wildlife, water, outdoor recreation and other natural resource values are
coordinated and integrated. Accordingly, the extent to which integrated resource management
(IRM) objectives for various forest resources and vaues affect timber supply must be considered in
AAC determinations.

To manage for resources such as water quality and aesthetics, current harvesting practices limit the
size and shape of cutblocks and maximum disturbances (areas covered by stands of lessthan a
specified height), and prescribe minimum green-up heights required for regeneration on harvested
areas before adjacent areas may be harvested. Green-up requirements provide for a distribution of
harvested areas and retention of forest cover in avariety of age classes across the landscape.

- forest cover and cutblock adjacency

Objectives for forest cover and cutblock adjacency guide harvesting practices in order to address
resource values such as wildlife, water, and visud qudity. The objectives modded in the andyss
address:

cutblock opening Sze
minimum green-up height required before an adjacent area may be harvested,

maximum area permitted to be less than the minimum green-up height, and
minimum area required to be in older forests of a specified age.
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The FSSIM timber supply analysis model does not have the capability to represent the adjacency
congraints of pecific areas explicitly. In the anadlyss these congraints were modeled by applying a
maximum permitted area on which trees may be below a specified green-up height, as noted above.
This restriction was gpplied not just to the timber harvesting land base but to the whole operable land
base¥4i.e. to dl areas within the operability line, including riparian and other areas deducted from the
timber harvesting land base to meet arange of forest objectives.

About 50 percent of the TSA’ s timber harvesting land base is in the integrated resource management
(IRM) zone, in whichthe generd forest cover objective (asfor dl zones except the VQO zone) is
for no more than 25 percent of the area to be covered by stands with less than a green-up height of
two metres. Sengtivity andyss shows that if this requirement were relaxed to 30 percent in al zones
except the VQO zone, there would be little impact on the timber supply.

No other forest cover objectives exist in this zone, other than those noted below under |andscape-
level biodiversity. The specific forest cover objectives assumed in the andyss in management
zonesfor wildlife, visud quality and water qudity are detailed in those sections of thisrationde (see
below).

BCFS didrict gtaff note that guiddines for forest cover and cutblock adjacency have been
implemented in the TSA for many years. However, it is generdly accepted that the usein andyses
of maximum-permissible-area-bel ow-green-up-age, to approximate the timber supply impacts of
these guiddines, does introduce uncertainty into the projections.

Preiminary estimates by BCFS didtrict Saff, conducted at the landscape unit leve, indicate thet in the
IRM zone, in 17 of the TSA’s 29 landscape units, more area (than the 25 percent assumed in the
andysis) could be below the indicated green-up condition without compromising objectives for
hydrologic equivaent-clearcut-area (ECA). Conversdly, in 7 landscape units it was found that the
area permitted to be below the indicated green-up condition should be smdler than the assumed 25
percent. Asoperationd decisons regarding hydrology should be based upon a watershed-level
andlyss, these findings are consdered to be preliminary at thistime.

Public input included concern about the modeling method used in FSSIM to ded with cutblock
adjacency, and support for the use of modds employing “ spatidly explicit” andyss. Through
spatidly explicit modds, anaysts congrain the projected timber harvest by representing and tracking
cutblocks and their spatial relationships, rather than by imposing (asin FSSIM) a more broadly
gpplied congraint such as a maximum fraction of alarger areathat is permitted to be below green-up
(known as a“gpatidly implicit” method). In view of recent work carried out in the Nelson Forest
Region, and in view of areport prepared recently on this work, which | have now had an
opportunity to review, these public comments warrant some detail in response.

In recent years, staff in the Nelson Forest Region have used a spatidly explicit modd (ATLAS) to
assess the timber supply implications of proposed guidelines, and in support of the

K ootenay/Boundary Land Use Plan Implementation Strategy (KBLUPIS). The modd has dso
been used as the basis for arecent overview study of timber supply in the Golden TSA. | am
advised that the purpose of the study wasto (@) investigate the effect on the projected timber supply
of usng spatidly explicit analyss techniques (the ATLAS moddl), and (b) to determine whether the
information provided to the chief forester viathe FSSIM andysis processis sufficient.
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The study is popularly interpreted as demongtrating that because the timber supply projected when
explicitly applying adjacency redrictions (asin thisATLAS andysis) is usudly lowerys at leest in the
short term¥a than that projected using more generdized forest cover requirements (asin the FSSIM
andyssfor the Golden TSA), FSSIM overestimates the actud timber supply by not adequately
accounting for spatid congraints. Such interpretations, however, must be viewed with considerable
caution, and a this time can only be viewed as prdiminary and inconclusive in their potentid for
gpplication in the AAC determination process, for the reasons discussed immediately below.

The ATLAS study team has described its own results in the recently produced report ATLAS &
FSIM Timber Supply Analyses, Golden Analysis Area, March, 1999. The executive summary
of thisreport is reproduced in full below:

Spatia or not spatid what is the answer.

This brief analyss attempts to highlight differences between traditional aspatial (quasi-
gpatial) and truly spatial analysis methods and techniques. Unfortunately, more questions
than answers arise necessitating further study in thisarea. 1t can be surmised, however,
that rigidly apply [sic] spatia adjacency requirements does [sic] exude [sic] asignificant
downward pressure on available timber supply (may not be as significant with imposition
of timber flow objectives). Application of spatial forest cover requirements requires a
thorough examination before meaningful analyses can be carried out. Forest managers
must be cognizant of both spatial and temporal aspects of alocating timber for harvest.
Spatia patterns set in the past and those planned for the future play a key rolein timber
and habitat supply as well as many other resource objectives.

The preface to the report emphasi zes the following in boldface type:

The report that follows provides an assessment but should not be construed as a
recommendation on permissible harvest levels. Due to complexities involved with spatial
analyses (both tempora and spatid), the use of spatidly explicit modelling techniques
requires further testing and refinement of spatial objectives.

| have reviewed this report, and | have discussed its contents with staff of BCFS Research and
Timber Supply branches who are experienced in timber supply anadysis. From this, | agree with the
intent of both the above passages from the report¥a that further work is required before this
methodology may be used to support AAC determinations. For that reason, and others including the
following, at thistime | cannot rely on the findings of this study to assess the adequecy of the
representation in FSSIM of spatia congtraints on timber supply, or for any quantitative eva uation of
the validity of the base case forecast produced for the Golden TSA by FSSIM.
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Dueto the very large S ze of the data setsinvolved, the ATLAS model was used to analyse the
timber supply in sub-units (groups of landscape units) in the TSA, with the results then summed
to provide an analysis for the whole TSA. This summary was based not on a“regulated” harvest
flow, but on the assumed availahility for harvest of every cubic metre of timber not constrained
for another objective. This produces an essentialy disconnected succession of available volumes
without the reference to earlier or later decades needed to diminate large fluctuations in the
overdl flow of timber over time. In the case of the Golden TSA, this results in sudden increases
and decreases of hundreds of thousands of cubic metres in the harvestable volumes for
consecutive decades. So far, the study team has not used the ATLAS mode to produce a
forecadt for the whole TSA which incorporates a stable “harvest flow”, asis customary in timber
supply andlysisin B.C., whereby harvests in successive decades are sequenced to provide
acceptable stepsin a managed trangtion toward a steady long-term level. Imposing aregulated
harvest flow affects the outcome of atimber supply forecast perhaps more than any other single
factor¥s as can be seen in the large differences between the harvest levels projected in the BCFS
FSSIM base case on page 25 of the August 1998 TSR Golden TSA Timber Supply Analysis
Report, and the dternative harvest flow on page 36 of that report, which shows the effects of no
harvest flow control. For this reason, the incorporation of aregulated harvest flow is
indispensable to any timber supply projection from which | may take guidancein ng the
overal appropriateness of an AAC as an integral part of a planned series of environmentaly,
socidly, economicaly acceptable steps toward a projected long-term harvest level.

The ATLAS study employs assumptions and data that differ from the publicly reviewed package
in the FSSIM analysi's process with respect to anumber of factors including land base, yidd
estimates, domestic watersheds, and others.

Specifically, for example, the ATLAS study does not account for contributions to biodiversity
from 156 000 hectares of forested areas within parks.

No sensitivity analyses were provided to identify the implications for timber supply of changesin
key assumptions.

No diagnostic information was provided on essentia parameters such as growing stock, average
harvest age, volumes per hectare, etc.

From these consderations | conclude that while the information produced by the ATLAS stiudy is of
interest in developing Spatialy explicit gpproaches to timber supply analysis, more work is required
to produce and present information in aform that will permit direct comparisons with the timber
supply projections used in FSSIM timber supply analyses, or support for the statutory requirement
for regular determination of AACsfor TSAs and tree farm licences. Unitil such direct comparisons
are possible, | can do no more than acknowledge that the ATLAS model produces results which
differ from those projected by FSSIM. | cannot at present assess conclusively any extent to which
this might reflect arisk to the timber supply projected by FSSIM, nor can | assess whether the
results are a function of methodological inconsstency or error. However, | do note that the ATLAS
report summary quoted above acknowledges that the difference in results from those of FSSIM
“may not be as sgnificant with imposition of timber flow objectives’¥2 a component of timber supply
andysiswhich, as| have noted, | consider indispensable.
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Notwithstanding some of its shortcomings in supporting this AAC determination, the ATLAS
andysisfor the Golden TSA suggests that implementation of cutblock adjacency restrictions as
modelled has the potentid to Sgnificantly reduce timber supply. However, it is not clear thet the
moddled redtrictions mimic the actua implementation of spatial restrictions on harvests. For
example, the modelled representation of adjacency redtrictions does not alow for field-level
operationd flexibility that could alow achievement of spatia objectives without severe impacts on
timber availability. Furthermore, particularly given the potentid for sgnificant timber supply impacts,
itisnot clear that adjacency redirictions are the best method for achieving desired spatial outcomesin
the forest. Both of these uncertainties¥a the link between modelling and practice and the link
between practice and objectives¥s are at the core of the recognition of the need for further study
gated inthe ATLAS report. While recognizing the potentid for spatia objectives to affect timber
supply, the degree of effect is uncertain due to the uncertain relationship among moddling, practice
and achievement of forest management objectives.

In summary, | am aware of the preliminary indications of the potential for thiswork to indicate some
risk to timber supply forecasts produced using FSSIM. In order to assess the likelihood of such a
risk in the Golden TSA, and s to assess the applicability of spatidly explicit modds to support the
timber supply review processin generd, | most strongly urge the continuation and completion of the
work initiated in this study. This should proceed to a point where a regulated harvest flow projection
can be produced for the whole TSA, using land base and management assumptions identical to those
used in FSSIM, in such away that the results may be rigoroudy peer-reviewed to vaidate approach,
method, data and completeness, and may be compared directly with those generated by FSSIM. In
thisway | may obtain a thorough understanding of the sources of any firm differences that may
remain between the projections. Any such differences may then be taken into account in a future
determination as appropriate, and if necessary, before the period required by Statute.

In the meantime, for the purposes of this determination, | am satisfied that the FSSIM timber supply
base case analysis has adequately addressed forest cover and cutblock adjacency for the IRM zone
as currently practiced. | have neverthdess remained mindful of the findings of the ATLAS study and
of the potentid for future confirmation of somerisk to the short-term timber supply projection on this
account.

Guiddines for other management zonesin the TSA are discussed in the relevant sections below.

- landscape-level biodiversity

Achieving landscape-levd biodiversty objectives involves maintaining forests with a variety of paich
szes, serd stages, and forest stand attributes and structures, across a variety of ecosystems and
landscapes. Managing for biodiversity is based in part on the principle that this¥a together with
connectivity of ecosystems and the maintenance of forested areas of sufficient Sze to maintain forest
interior habitat conditions¥a will provide for the habitat needs of most forest and range organisms.

A mgor consderation in managing for biodiversty a the landscape levd isleaving sufficient and
reasonably located patches of old-growth forests for species dependent on, or strongly associated
with, old-growth forests.
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Although some generd forest management practices can broadly accommodate the needs of most
ecosystems, more often avariety of practices is needed to represent the different natural disturbance
patterns under which ecosystems have evolved. Naturd disturbance types (NDTS) vary from
frequent wildfiresin the dry interior regions to rare gand-initiating events (from wind, fire, and
landdides) in the wetter coastal regions.

In accounting for landscape leve biodiveraty in the andyss, a number of modeling assumptions were
made which are discussed below.

(2) biodiversity emphasis options:

The delinestion and formal designation of “landscape units’ is akey component of a sub-regiona
biodiversty management srategy. The Forest Practices Code of B.C. Biodiversity Guidebook
outlines three biodiversity emphasis options¥z low, intermediate and high¥2 which may be employed
when establishing biodiversty management objectives (BEOs) for alandscape unit. Each option is
designed to provide a different level of natura biodiversity and a different risk to the maintenance of
elements of natural biodiversity when finding an appropriate balance between biodiversty and timber
supply in setting objectives for alandscape unit.

In the absence of approved BEQOs, in order to balance social and economic impacts againgt risk to
biodiversity, the provincid policy identified in the Biodiversity Guidebook and currently
incorporated in timber supply andysisisto mode approximately 45 percent of the areain the lower,
gpproximately 45 percent in the intermediate, and approximately 10 percent in the higher BEO.

The KBLUPIS has draft BEO assgnments for landscape units that are currently being implemented
in forest development plans. BEOs, however, have not yet been formally established under the
Code for the Golden TSA. Inview of ther draft Status, and to avoid prejudging the outcome of
decisons to be made by authorized statutory decision-makers, in the andysis, consstent with the
Biodiversity Guidebook, an average forest cover requirement was gpplied to each landscape unit
based on 45 percent low, 45 percent intermediate, and 10 percent high biodiversty emphass.

Public comments, including those from the forest industry, suggested that the andlysis should have
used the KBLUPIS draft BEO assignments since they are currently being applied to guide forest
development. Sengtivity analyss indicates that use of the draft BEOs would have an impact on
short-term timber supply by reducing by one decade the time period in which the base case initid
harvest level can be maintained.

| have congdered the appropriateness of the “weighted-average” assumption used in the andysis
with repect to BEOs very carefully. In my “Guiding principles’ | have noted thet in AAC
determinations | take direction from land use plansthat are approved. Although the KBLUPISis
gpproved, the identified BEOs are il in draft form, and | am therefore satisfied that the BEOs
gpplied in the andysis were congstent with provincid policy for areas where BEOs are not yet
formally established. Nevertheless, noting the sgnificant implications for short-term timber supply,
for severd reasons | have taken the draft BEOs identified in the KBLUPIS into account in this
determination.

One potentia reason to defer accounting for the draft BEO assignments would be to alow for public
discussion of their gppropriateness, which, given the known senstivity of the short-term timber
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supply to thisfactor, could result in adjustments to the BEOs. However, | am advised that much
public discussion and negotiation regarding the appropriate assgnments has dready taken placein
arriving at the draft BEOsin the KBLUPIS, and | note that their use was advocated in the public
input to this determination, including that from industry. | dso note that the derivation of the draft
BEOs included considerable socio-economic analysis to strike a baance between environmental
protection and economic implications. | understand that government was pleased that a compromise
could be struck, and that a generd sense of agreement exigts that there would be great reluctance to
change the BEO assgnments. It isaso ggnificant that in view of dl this BCFS gaff are currently
managing to the draft BEOs, believing they are highly likely to become formaly established, and have
recommended their usein this determination.

From these consderations it is reasonable to conclude that the draft BEOs in the approved
KBLUPIS are in fact more reflective of government’ s land use decison than the weighted average
gpproach taken in the andyss. While the gpproach taken in the andlysis was certainly consistent
with the generd provincid objective, the draft BEO objectives in the KBLUPIS were discussed and
negotiated specificaly for the arealin question, and the likelihood of substantia change in these draft
objectives gppears very limited. | have therefore decided to accept that the timber supply would be
more accurately represented by the draft BEOs, and as discussed in “Reasons for Decision”, in this
respect | have accepted an overestimation by one decade in the projected duration of the initial
harvest level projected in the base case.

(2) seral stage guidelinesin low biodiversity emphasis option:

In accordance with the Biodiversity Guidebook and with the August, 1997direction from the
deputy minigters of the ministries of MELP and MoF, old forest requirements for low BEOs were
designed in the analysis to be met within three 70-year rotations, one-third at atime, and early sera
guidelines for low BEOs were not gpplied. According to BCFS gtaff, both these modelling
assumptions match current operationd practice in the Golden TSA.

Some public comments supported full (immediate) gpplication of low BEO sera stage guidelines.
Sengtivity andlysisindicates that short-term timber supply would be affected by such an approach in
that the period of maintenance of the base case initid harvest levels would be reduced by one
decade.

The assumptions used for the Golden TSA are the current standard approach taken in timber supply
andysis for other units asthey are reflective of current government direction. | am therefore satisfied
that there was a proper accounting for this consderation in the analysis.

(3) old seral requirements in operable areas.

Conggtent with the recent direction in gpplying the Biodiver sity Guidebook, in the andyssthe
forest cover requirements for old-sera stage biodiversity guideines were assumed to be met first,
and to the extent possble, from inoperable forests and then from operable forests. Prior to this
direction, the KBLUPIS had taken more of a proportiona approach; for example, if 50 percent of a
biogeoclimatic unit was in operable aress, then about 50 percent of the guideline would need to be
met in operable forests.
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Asareault, in about one-hdf of the landscape units within the TSA, BCFS didrict Saff have
identified to licensees Old Growth Management Areas (OGMAS) needed to meet old-serd
biodiversity guiddines, based on a proportiona assessment. The district manager has not yet
formaly designated these OGMAS, they are considered draft and requiring operationd review.
Licensees are able to propose dternative OGMAS during the forest development process. Many of
the draft OGMASs may not be needed if the proportionate approach is no longer taken in keeping
with recent provincia direction.

The relationship between recent government direction for the province and the implementation
approach taken for the KBLUPI S raises the important policy question of which approach should be
applied inthe KBLUP area. Until this question is answered, it is not clear whether the analys's
appropriately reflects the KBLUP.

BCFS gaff note that the analysis did not model forest interior habitat conditions (i.e. the areaof an
old forest needed to reduce the edge effects associated with being adjacent to younger seral stages).
Therefore, in meeting the old serd requirementsin the andysis, forests of older age are assumed to
contribute, regardiess of their Sze. Asareault, in the anaysis some smdl fragmented (e.g. two
hectare) old growth patches are assumed to contribute to old forest guiddines, even though they
probably do not provide the required forest interior conditions. Operationa practice therefore may
not maich the anadysisin this regard.

Public comment from the forest industry included concern that the analysis modeled biodiversity
guidelines at the biogeoclimatic variant level rather than a a more generd subzone or natura
disturbance type (NDT) level. However, the andlysis is consstent with current policy direction and
therefore | accept the modeing assumption used.

Industry aso commented that the andysis modeled both the “ mature-plus-old” aswedll as“old” serd
guiddines, and should have only modded “old”, in consistency with most analysesin B.C. BCFS
gaff have advised me that sengtivity andys's shows no difference in the timber supply implications of
modding “mature-plus-old”, or “old”, or both, aswas done in the andys's. Hence, regardless of the
merit of the concern, there is no associated issue with respect to timber supply.

A loca non-governmenta environmenta organization commented that a proportionate approach and
draft OGMA s should be used to define the base case. They expressed concern that inoperable
areas may have forest stands that are less biologicaly representative of typica ecosystem conditions
(e.g. occurring on atypical steep dopes). This concern has been raised esewhere and is currently
being reviewed as a provincia policy matter. Concern was aso expressed that accounting for old
serd forests in inoperable areas may cause operationd difficulties as these areas sometimes represent
“opportunity wood” that may be harvested in the future.

Sengitivity andysisindicates that if a proportionate approach were taken to account for old serd
forest biodiversty guideines, the period of maintenance of the base case initid harvest level would be
reduced by one decade.

In summary, the KBLUP appears unclear on the matter of proportiona representation of old-serdl
forests from operable and inoperable areas. BCFS staff are uncertain what approach will be taken
in the future. 1 understand government is discussing thisin light of recent provincid direction, under
the Forest Practices Code, that a non-proportional approach should be taken to account for old-
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serd guidelinesfor biodiversty. Although the anadlysis is consistent with this recent provincid
direction, whether thiswill be practiced in the Golden TSA is currently unclear. | therefore
acknowledge that, based on the results of the sengtivity andyss, uncertainty in this factor could
introduce some risk to the projected short-term timber supply.

However, for the purposes of this determination, | accept the andlysis as modeled, as thisis
consistent with recent provincid direction. | look forward to receiving further clarification on this
matter, either in the form of ahigher level plan or further policy guidance. If thisdirection is different
from what was assumed in this decison, then, given the importance of this condderation, if
necessary | may revisit this decision sooner than the five years required by legidation. Inthe
meantime, | accept that uncertainty in this factor represents an unquantified risk to the projected
short-term timber supply, as discussed in “Reasons for Decison”.

(4) future ages of non-contributing forests:

In the analysis, forests outside the timber harvesting land base, that do not contribute to timber
supply, were assumed to age over time so that, eventudly, al non-contributing forests are over

250 years of age. While the forest inventory supporting timber supply analyses is updated regularly
to reflect recent disturbances such as those from fire, insects or disease, in the analysis no alowance
was made for the fact that these natura disturbances will be ongoing in the future. In the andlysisthis
resulted in the assumption that, over time, an unredlistic proportion of the old serd requirements for
landscape-leve biodiversity will be met by non-contributing forests.

An dterndtive gpproach would be to assume that the existing age-class digtribution in non-
contributing stands remains the same over time (i.e. that disturbances will offset the aging of the
forests). However, this“datic” approach would probably lead to an overestimation in the number of
natural disturbances, assuming thet fire suppression will enable a higher proportion of non-
contributing forested areas to age undisturbed over time, than in the past. Thisin turn would likely
lead to an underestimation in the future contribution to old sera requirements made by currently
young stands, asthese age. Senstivity anadlysis indicates that this static gpproach would have an
immediate impact on the projected short term timber supply by lowering the initial base case harvest
level from 535 000 cubic metres to just over 500 000 cubic metres per year. This lower initid
harvest level would be needed to permit a reasonable decline in harvest levelsin the future.

The risksin assuming that non-contributing stands al continue to age, and that stand disturbances do
not occur, were dso noted in the public input.

Clearly, since non-contributing forests do experience stand-leve disturbances, the contribution of
these forests to meeting old-sera biodiversity guideines may have been overestimated in the anayss.
In the absence of supporting research, it might have been more redistic in the analysisto apply a
disturbance factor based on professond judgement. Although BCFS inventory updates do capture
past disturbances in non-contributing provincid forests, some risk is introduced by the modeling
assumption of continualy aging al non-contributing forest, snce it is known that disturbances do
occur in these aress.

It islikely that the base case and the sengtivity analysis (assuming no change in age class didtribution)
represent the upper and lower bounds of the timber supply with respect to this factor, with actua
conditions being somewhere between. On this bas's, as noted in “Reasons for Decisgon”, in my
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determination | have accepted an unquantified overestimation in the base case projection on this
account. Theintroduced risk will be limited by the fact that the next AAC determination will benefit
from inventory updates for most non-contributing forests.

(5) parks contribution

The boundaries of some draft landscape units extend into nationd and provincid parks, where these
have the same biogeoclimatic subzone as the adjacent TSA lands. These parks are assumed in the
anaysisto be part of the land base that does not contribute to timber supply, but which can help to
meet srd stage guiddines for biodiveraty. This assumption is consstent with provincia policy
direction.

As discussed above, non-contributing lands were assumed in the analysis to age continuoudy over
time, and public comments raised concerns about the validity of assuming park lands can continue to
meet old serd guidelines particularly since current gpproaches to vegetation management in parks
encourage a natural mosaic of forest gands and ages. Senditivity andyss suggestsif no contribution
from parks were assumed, maintenance of the base case initid harvest levels would be reduced by
one decade.

The assumption in the andysis that parks contribute to meeting serd stage guideines for landscape-
level biodiversity is consistent with provincid policy direction, and | accept this gpproach. The
Separate concern about future ages of forests in non-contributing lands, including parks, was
discussed in consideration (4), above.

- grizzly bear habitat

The direction from the KBLUPISis that important habitat for grizzly bears will be secured by the
goplication of guidelines for landscape-level biodiveraty, without a requirement for additiona forest
cover condraint. For example, it is assumed that forests adjacent to avalanche chutes that provide
important habitet for grizzlies can be identified within biodivergty serd stage guiddines. This
direction is reflected in the andyd's, with no further dlowance for grizzly bear habitat through
additiona forest cover guiddlines.

As discussed under landscape-level biodiversity above, it is currently unclear whether serd stage
guiddineswill be met proportiondly in both operable and inoperable areas under the KBLUPIS or,
as modded in the analysis and in accordance with current legd direction under the Code, by meeting
old and mature serd requirements in non-contributing forests first, a the variant leve of
representation.

Current operational practice involves delaying the harvest in operable forest areas adjacent to some
avaanche paths. The KBLUPIS notes that implementation of the Grizzly Bear Conservation
Strategy in the KBLUP areawill continue to evolve and some refinements in management guidelines
can be expected. Until these refinements have been made and approved by government, the current
gpproved direction in the KBLUPIS is for habitat needs for grizzlies to be met through the
implementation of other guidelines, particularly those for landscape-leve biodiverdty, without
additiondly condraining the timber supply.
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In that light, government direction for grizzly bear habitat is cdlear, and | accept the assumptionsin the
base case as properly reflecting this direction, subject to my overdl evauation of other matters
associated with the KBLUPIS. As discussed above, under landscape-level biodiversity, the issues
of proportionality and mature-plus-old sera stage guidelines need to be reviewed by government for
further clarification, both in the context of biodiversity and in addressing grizzly bear habitet. In the
meantime, for this determination, | accept the analys's as appropriately reflecting current government
direction for grizzly bear habitat.

- caribou habitat

In the timber supply andysis, the areas accounted for as caribou habitat were: in the Interior Cedar-
Hemlock (ICH) biogeoclimatic zone, 19 797 hectares in the and 4313 hectaresin the Engelmann
Spruce- Subalpine Fir (ESSF) zone.

The guiddines applied in the analysis for caribou habitat required at least 40 percent of the operable
areato be in forests older than 140 years of age, and 10 percent of the operable areato bein forests
older than 250 years of age. No more than 25 percent of the operable areawas alowed to bein
stands with less than two metres green-up height. The guiddines used in the andlysis are generdly
consstent with the KBLUPIS.

Public comments included both concerns that guidelines for caribou habitat are excessive in terms of
their impact on timber supply, and that the guiddines might not be adequate to protect caribou
habitat.

The assumptions used to define the base case provide a reasonable accounting of the government-
gpproved KBLUPIS caribou guiddlines, and therefore | am satisfied thet it reflects current
management direction. If government amends caribou management guidelines, this can be reflected
in future determinations.

- ungulate winter range

In the analysis, about 44 895 hectares (27 percent) of the timber harvesting land base and 68 209
hectares (30 percent) of the operable land base are in the ungulate winter range management zone.
The forest cover and cutblock adjacency guiddines for this zone dlow for a maximum of 25 percent
of the operable land base in ungulate winter ranges to be in forest stands less than two metresin
height. Thereisaso an older-forest guiddine whereby aminimum of 40 percent of the operable land
base isto be in forests older than 100 years of age in order to provide therma cover. These
guidelines are conastent with the KBLUPIS.

Public comments included both concern that the above guiddines overly impact timber supply and
that the guidelines did not adequately protect winter range values.

The KBLUPIS ds0 includes a guiddine calling for maintenance of maiure forest cover in smaller

patches than modeled in the base case. However, a sengtivity analysis used to assess the timber
supply implications of maintaining smaller patches (250 hectare Sze) of mature forest cover found
essentiadly no impact on the base case harvest forecast.
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The CORE process that eventudly evolved into the KBLUPIS involved an exhaugtive public
consultation process intended to integrate the need to access timber supply with environmentd
protection. The guidelines used in the anaysis were consstent with the KBLUPIS, and therefore for
the purposes of this determination | am satisfied that current operationa practice is adequately
reflected in the base case.

- identified wildlife

“Identified wildlife’ refersto species at risk (red and blue listed) and to regiondly significant species
which have not been accounted for with existing management dirategies, such asfor biodiversity,
riparian management or other wildlife species (like caribou). Government has not established
specific wildlife habitat areas or management srategies for particular identified wildlife speciesin the
Golden TSA, and for many species there are no current management practices and only limited
inventories. The analysis did not account for identified wildlife in the base case.

In February 1999, the provincia government announced its Identified Wildlife Management Strategy

(IWMS). Government has set a one-percent limit for the province on the allowable impact on short-
term harvest levels from management for identified wildlife. BCFS staff advise that they are uncertain
at thistime how much habitat area within the timber harvesting land base of the Golden TSA may be

required to implement the recently announced IWMS. However, they are aware of the one-percent

cap on timber supply impacts and of the existence of blue- and red-listed species within the TSA.

Public input suggested a one-percent land base deduction be applied in this determination.

| consider it reasonable to expect that accounting for the likely impact of the IWMS could lead to a
reduction of up to one percent in timber supply, as noted in “Reasons for Decison”. Onitsown
merits, thiswould be primarily along-term impect.

- visually sensitive areas

Careful management of scenic areas along travel corridors and near recreational Sitesis an important
IRM objective. The Code enables the management of visua resources by providing for scenic areas
to be identified and made known, and by providing for the establishment of visua qudity objectives
(VQOs). To achievethis, visua landscape inventories are carried out to identify, classify and record
those areas of the province that are visudly senstive.

VQOs limit the amount of vishble disturbance that is acceptable in sendtive areas. Guiddines to meet
VQOs include setting a maximum percentage of a viewshed adlowed to be harvested at any onetime,
and setting “visudly effective green-up” (VEG). VEG refersto the stage at which a stand of
reforested timber is perceived by the public to be satisfactorily “greened-up” from avisud
gandpoint. Additionaly, the degree to which landscape unit principles are utilized plays heavily in
the evauaion of maximum percentage dteration limits.

For the Golden TSA, scenic areas were identified through the KBLUPI'S consistent with Forest
Practices Code timber supply impact targets. For the purposes of the analysis, to smplify modeling
while gill achieving a reasonable accounting for this factor, partid retention VQO guiddines were
gpplied to dl identified scenic areas. The guiddines were gpplied to 21 343 hectares (about 13
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percent) of the timber harvesting land base, and it was assumed that no more than 15 percent of the
operable land base in alandscape unit may be covered by stands less than 6 metresin height (VEG).

BCFS gaff advise that the impacts of managing scenic areas were probably overestimated in the
anadyssfor two reasons.

(1) The guidelines should have been gpplied to the total forested area, rather than the operable
forested area only; and

(2) The guiddines should have been based on visud landscape units, which are more operationdly
gpplicable than the landscape units usad in the andlyss.

BCFS gaff dso fed that the probable use of partid cutting slviculture systems in the future within
scenic areas will further reduce the timber supply impacts assumed in the andysis.

In respect of the two identified issues | have reasoned and concluded as follows.

(1) Sengtivity andysisindicates that applying the VQO guiddinesto the total forest (instead of to
the operable area only) extends the duration of the projected initid harvest level by one decade.
Since this gpproach is more consistent with modeling assumptions gpplied in other TSAS, in my
determination | have alowed for this quantified underestimation in the short-term timber supply.

(2) Although the impact of applying the guiddines to visud landscape units has not been quantified,
BCFS gaff conclude thiswould be less congtraining on timber supply, and in my determination |
have alowed for an unquantified underestimation in the projected short-term supply.

| have noted both of these conclusionsin “Reasons for Decison”.

-recreation values

Reductions to the timber harvesting land base specificdly for recreation objectives are noted above,
inenvironmentally sensitive areas. Recrestion management objectives were assumed in the
anaysis to be addressed through forest cover congtraints for other resource values, such as visudly
sengtive aress, wildlife habitat, and riparian areas. Although 10-metre buffers along recregtion trails
are intended as an operationa management guideine, they have not yet been required as mogt trails
occur in inoperable areas. BCFS staff are confident that recreation val ues have been adequately
factored into the andysis, and | am satisfied that the base case timber supply projection
appropriately reflects current management of recrestion values.

- archaeological values

An archaeologica overview assessment (AOA) was completed in the Golden TSA in 1996. This
led to archaeologica impact assessments (AlAS) on some areas whose potentia importance was
identified in the AOA as medium and high. Additiond areas of potential importance were identified
in 1998 forest development plans as requiring AIAs. This work was coordinated with one of the
First Nations whose areas of interest overlap with the TSA.

To date, only one areawhere AlAs have been conducted has included an identified site of
archaeologica importance. No mitigation measures have yet been needed that would affect the
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timber supply. It is suspected that many areas of importance were lost due to the flooding of the
Columbia River vdley.

Inview of the above findings, no specid dlowances were made in the anadyss for culturd heritage
vaues. | accept this as satisfactory for the purpose of this determination, recognizing that any
emerging new information can be accounted for in future determinations as appropriate.

- community and domestic water sheds

The TSA includes no community watersheds as defined by the Code. The TSA does include eight
domestic watersheds, which cover about 3900 ha (2.3 percent) of the timber harvesting land base
and approximately 8950 ha (3.9 percent) of the operable land base. The guideline applied in the
anadysisto reflect hydrologic recovery permitted no more than 25 percent of the areain each
domestic watershed to be covered by stands less than 6 metresin height.

BCFS gtaff noted that some of the woodlot areas¥s which were excluded in deriving the timber
harvesting land base for the andys's, as previoudy discussed¥s occur in domestic watershed aress.
Therefore, coordination with woodlot managers may be necessary to ensure the guiddines are
effectively applied.

Notwithstanding this concern, BCFS staff are confident that domestic watersheds were adequately
modeled in the analyss, and from my review | am satisfied that this factor presents no risk to the
base case timber supply projection.

(vi) any other information that, in the chief forester’ sopinion, relatesto the capability of theareato
producetimber;

Operating costs

In the pagt, licensees have been reluctant to operate in some northern portions of the TSA, dueto
added operationa costs associated with the reservoir, unfavourable timber profiles and seasonal
access condraints. Sporadic harvesting has occurred in these northern areas when markets have
been favourable. In developing the base case analysis, no special assumptions were made to
account for this factor.

A study requested by the Job Protection Commissioner (the Saunders Report) concludes that “the
reservoir flooding has created a transportation and development problem, instead of being a
trangportation asset.” Theincremental cost to operations affected by the reservoir is estimated in the
report to be $13.20 per cubic metre. One licensee is seeking compensation from BC Hydro for
those portions of its operating area affected by these higher costs.

The avoidance of more expensive operations in northern portions of the TSA due to the added costs
incurred by the reservoir and other factorsis of some concern, as harvest levels may be concentrated
in the southern end of the TSA. This concern was raised in the public input.

From my discussons with BCFS staff | am satisfied that by appropriate arrangements, such as
possible redlignment of chart areas, accommodations for the higher costs incurred by the reservair,
or by other means, harvesting will be able to proceed in the higher-cost northern areas of the TSA.
At this point | see no reason to adjust the projected timber supply in any way on this account.
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However, this Stuation will be reviewed at the time of the next determination and a further
assessment of the current optimism will be made at that time.

Forest development plans and harvest sequencing

Licenseesin the TSA annualy prepare forest development plansidentifying aredistic 5-year timber
harvesting strategy. Recent experience has shown that ensuring a 5-year supply of wood
increasingly requires licensees to enter difficult areas and margind timber types.

In the base case andlysis, it was assumed that older forests are harvested first, dthough many of
these forests occur in the more northern portions of the TSA. Forest development plans show that in
fact a higher proportion of stands in the southern parts of the TSA are harvested first. Thisresultsin
the harvesting of stands in a sequence that is not congstent with the “oldest-first” assumption in the
andyss.

A sengtivity andys's shows the impact on timber supply of arandom-age harvest sequence. Inthis
case, theinitid harvest level projected in the base case was not affected, but the long-term timber
supply was reduced from 446 000 cubic metres to 408 000 cubic metres per year.

While the actua ages of harvested stands are not truly random¥ because licensees, even within the
southern part of the TSA, will likely seek out stands of maximum vaue, and these will tend to be
older, higher volume stands¥a | recognize that licensees will probably have greeter difficulty finding
short-term wood in the south than implied by the assumption in the base case of unrestricted access
to older gandsincluding those in the north. BCFS dtaff anticipate the chalenge in finding short-term
timber will likely continue in the immediate future while access and development issuesin the northern
part of the TSA are being addressed and resolved, as discussed in the previous section. After that,
as accessimprovesin the TSA, saff indicate the actud profile harvested may better resemble the
older-age first assumption used in the andysis.

| am satisfied that under current operationa conditions the moddlling assumption of “oldest first” in
the base case does not accuratdly reflect the true current sequence of harvested ages. However,
sengtivity andyses show that the assumptions of “random-first” and even *youngest-fird” sequencing
do not affect the projected initid harvest level. However, the andyses do show theat the selection of
stands in a sequence other than “oldest first” does reduce the optimum harvest over time, as shown
by lower long-term harvest levels. Also, as noted in “ Reasons for Decision”, the timber supply
implications of harvest sequences other than “oldest-first” are increased when analysed in
combination with changes in other factors.

From these consderations | find the initid harvest level in the base case to be areasonable
projection of the timber supply on this account. However, to avoid the identified potentia for timber
supply reductions over the longer term, | recommend that staff place priorities on harvesting older
gands first wherever possible in the currently harvested portions of the TSA, and on facilitating
access to older stands in northern portions of the TSA.
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Actud harves leves

Over the 5-year period from 1993 to 1997, actua harvest levels have averaged 385 000 cubic
metres per year, which iswell below the current AAC. Thisis partly due to wesk markets and
restructuring of operations within the TSA. One mgor licensee closed its sawmill and congtructed a
laminated veneer lumber (LVL) plant. The requirements for the new plant are for about 250 000
cubic metres per year, while the licensee' s gpportionment of the AAC is 375 227 cubic metres.

It is hard to identify atrend from the recent actud harvest levels resullting from the significant
restructuring by the licensee. Since the licensee' s new facility does not require as much timber as did
its now closed sawmiill, the fact that the harvest level is below the current AAC does not necessarily
suggest difficulty in finding sufficient timber to achieve the AAC. Another licensee, which operatesin
the northern portions of the TSA, has been able to attain its gpportionment of the AAC.

(b) the short and long term implicationsto British Columbia of alter nativerates of timber harvesting from
thearea;

Alternative harvest flows

The nature of the trangition from harvesting old growth to harvesting second growth isamgjor
consderation in determining AACs in many parts of the province. In the short term, the presence of
large volumes of older forests often permits harvesting above long-term levels without jeopardizing
future timber supply. In keegping with the objectives of good forest sewardship, AACsin British
Columbia have been and continue to be determined to ensure that current and medium-term harvest
levels will be compatible with a smooth trangtion toward the usudly (but not always) lower long-
term harvest level. Thus, timber supply should remain sufficiently stable so that there will be no
inordinately adverse impacts on current or future generations. To achieve this, the AAC determined
must not be o high asto cause later disruptive shortfallsin supply nor so low asto cause immediate
socid and economic impacts that are not required to maintain forest productivity and future harvest
dahility.

In addition to the base case harvest forecast, BCFS staff assessed other harvest flow aternatives.
One dternative was to identify the highest initid harvest level that could be attained while limiting per-
decade declines to 10 percent. Thisforecast resulted in an initial harvest level of about 580 000
cubic metres for the first decade declining over the next three decades to along term harvest level
gmilar to the base case.

In ancther dternative harvest flow, the andyst attempted to maintain theinitid harvest level in the
base case for as long as possible without affecting the long-term harvest leve. In this case the initid
annua harvest leve of 535 000 cubic metres was maintained for two additiona decades, but then fell
sharply by about 100 000 cubic metres (nearly a 20-percent decline) to a medium-term harvest level
dightly below the long-term levdl.

An*“even flow” harvest forecast dterndtive was dso examined, where an initid harvest level was
determined that could be maintained throughout the medium and long terms. Thisresulted in an
immediate reduction of 15 percent (82 000 cubic metres) in theinitid harvest leve rdative to that in
the base case, and an increase of two percent in the long-term harvest level (which would revert at
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some point after the 250-year planning horizon to the long-term leve projected in the current base-
case).

In the base case andysis, the analyst applied harvest flow guiddines developed for timber supply
reviews, which seek to maintain the current AAC while alowing gradud declinesin future harvest
levels, and assuring the attainment of long-term harvest levels. In reviewing the dternative harvest
flows presented, | note there is some flexibility to extend the initid harvest level, which provides
some buffer for condraints and risks introduced by uncertainty in some of the assumptions used in
defining the base case.

| have taken this flexibility into account in making my determination, as noted in “Reasons for
Decison”.

(c) thenature, production capabilitiesand timber requirements of established and proposed timber
processing facilities;

Timber processing facilities

As noted above, under “Actud harvest levels’, One licensee hasanew LVL plant that requires
about 250 000 cubic metres of wood per year. Douglas-fir and pine are the preferred species, but
hemlock, spruce and balsam can dso be used. This licensee optimizes its operations through log
purchases and trades to obtain preferred dimensions and species. For example, harvested cedar is
sent to its Eagle River Divisgon in Mdakwa, in return for fir and hemlock peders.

The other mgjor licenseg' stimber harvest goes to the Downie Street sawmiill in Revelstoke. Downie
Street has an aggressive purchase program and aso relies quite heavily on SBFEP wood. Downie
Street has been actively seeking quota with the Golden TSA to support its sawmill.

Pulp qudity logs from both licensees operations go to the Celgar pulp mill in Castlegar and Georgia
Pecific chip facility in Cache Creek. There are no pulpwood agreementsin the Golden TSA.
Other smdler companies are dso operating in the Golden TSA with facility requirements of about 74

750 cubic metres per year. The timber requirements for smaler processing facilities can vary
congderably depending on the circumstances of individua companies.

In conclusion | note that as previoudy discussed, the current AAC exceeds existing mill requirements
inthe TSA, and that the TSA does not have a strong secondary forest industry.  The demand outside
the Golden TSA for wood from the TSA is aso noted.
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d the economic and social objectives of the government, as expressed by the minister, for the area, for the
general region and for British Columbia;

Miniger's letter and memorandum

The Minigter has expressed the economic and socia objectives of the Crown for the province in two
documents to the chief forester¥ aletter dated July 28, 1994, (attached as Appendix 3) and a
memorandum dated February 26, 1996, (attached as Appendix 4).

Thisletter and memorandum are congistent with the objectives stated in the Forest Renewa Plan and
include forest stlewardship, a stable timber supply, and alowance of time for communities to adjust to
harvest-level changes in a managed transition from old-growth to second-growth forests, so asto
provide for community stability.

The Minigter sated in hisletter of July 28, 1994, that “any decreasesin dlowable cut & thistime
should be no larger than are necessary to avoid compromising long-run sustainability.” He placed
particular emphasis on the importance of long-term community stability and the continued availability
of good forest jobs. To this end he asked that the chief forester consider the potential impacts on
timber supply of commercid thinning and harvesting in previoudy uneconomica aress. To encourage
this the Minister suggested consideration of partitioned AACs.

| have reviewed the opportunities for commercid thinning, and, as discussed under incremental
silviculture, commercid thinning is not currently carried out in, or planned for, the Golden TSA, and
none was assumed in the analysis. | have aso reviewed opportunities for harvesting in previoudy
uneconomic aress, in respect of which | note that harvesting in margindly economic standsis aready
assumed in the base case projection.

The Minister’s memorandum addressed the effects of visua resource management on timber supply.
It asked that pre-Code constraints applied to timber supply in order to meet VQOs be re-examined
when determining AACsin order to ensure they do not unreasonably restrict timber supply. | have
discussed this above under “Visually sensitive areas,” where | noted that for the Golden TSA,
andysis guiddines for scenic areas were developed in consideration of other objectives now required
under the Forest Practices Code.

Locd objectives

The Minigter’ sletter of July 28, 1994, suggests that the chief forester should consider important
socid and economic objectives that may be derived from the public input in the timber supply review
where these are cong stent with government’ s broader objectives. The BCFS took a number of
steps to provide opportunities for public review through the timber supply review process for the
Golden TSA including public opportunities to review the data package and the timber supply review
anaysis, and to respond to a public discussion paper.

The KBLUPIS, which has been accounted for in this determination as well as possible, was
approved after years of public dialogue and negotiation. The KBLUPIS has not been declared a
higher level plan under the Code, and as referenced e sewhere in this document, some eements of
the plan would benefit from further clarification as the plan continues to be interpreted and
implemented. Key dements of the plan are reflected in the assumptions in the analys's, except where
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otherwise noted, such asin the case of draft biodiversity emphasis option assgnments for landscape-
level biodiversty, or in the case of “proportiond representation” of OGMAS on the timber harvesting
land base.

Wherever possible, | have attempted in this rationale to respond briefly to the views expressed in the
public input, and consderation of thisinput has been an important component of this determination.
Public input commonly included expressions of aneed to ether () fully employ the objectives of
KBLUPIS, or (b) modify these objectives where they were felt to be (i) too congtraining on timber
supply, or (i) inadequate for the purposes of environmentd protection. | note that the KBLUPIS
does provide opportunities for amending approved objectivesin the future. If and when thisis done,
the refined or updated objectives can be consdered and taken into account in future AAC
determinations. In the meantime, | have taken guidance from the exigting gpproved KBLUPIS. As
noted in my “Guiding Principles’, | do not consider it gppropriate in AAC determinations to attempt
to predetermine or prejudge land-use plans, or to anticipate possible changes to existing, approved
land use plans; rather 1 will account for such decisions when they have been made by the appropriate
gatutory decison makers. At thispoint it ismy view that declaring appropriate parts of the
KBLUPIS asahigher level plan under the Code could remove uncertainty and provide clear
direction to gatutory decison makers responsible for either interpreting or implementing the plan.

(e abnormal infestationsin and devastations of, and major salvage programs planned for, timber on the area.

Unsalvaged losses

Unsalvaged losses are timber volumes destroyed or damaged by causes such asfire and disease that
are not recovered through salvage operations. In regenerated forests, a number of parasites, fungi or
plants can kill trees or degrade the quaity and value of logs.

Edtimates for unsalvaged losses account for epidemic (abnorma) infestations and for factors that
result in losses that are not recovered through salvage harvest programs and are not recognized in
yield estimates. Timber volume losses due to insects and diseases that normdly affect sands
(endemic losses) are accounted for in inventory sampling for existing timber yield estimation or
though other methods. L osses associated with second-growth stands are addressed by application
of operational adjustment factors (OAFs) as noted under volume estimates for regenerated
stands .

In order to estimate non-recoverable losses in the Golden TSA, actud quantified losses were
assessed from licensees' annud reports, fire reports and other relevant data sources. The total
annud loss was estimated to be 75.5 hectares or about 24 700 cubic metres. Nearly dl the annual
losses (23 440 cubic metres) were atributable to fire% either wildfire or broadcast fringe burns.
Mountain pine beetle damage and blow-down accounted for the remaining losses. The tota
esimated unsavaged volume losses were deducted from the timber supply forecast in the andysis.

Public comments from the forest sector expressed concern that the loss estimates were too high and
aso expressad disagreement with the assumption that the losses will remain congtant over time. It
was felt that |osses should decline over time, as operations move from older into younger, hedthier
gands. BCFS daff agree thereis uncertainty in gpplying estimated losses in the future. Other
comments suggested the estimates for unsalvaged losses may be too low, particularly in the mountain
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pine beetle category. BCFS staff note that they have an active beetle management and salvage
program and fed the estimated |osses are reasonable.

Having reviewed the gpproach taken by BCFS gtaff in accounting for losses in the analysis, |
concludeit is based on reasonable methodology and considers existing available data, and | find the
estimates reasonable for consderation in this determination. | acknowledge that the estimated |osses
may decrease in the future, as harvesting shifts from older to younger stands, in which case this can
be accounted for in future determinations. However, uncertainty about future losses does not affect
the projected short-term timber supply. For this determination | have therefore acknowledged the
possihility of asmal increase in the projected timber supply for the medium and long-terms only, as
noted in “Reasons for Decision”.

Reasons for Decision

In reaching my AAC determination for the Golden TSA, | have considered dl of the factors
presented above, and | have reasoned as follows.

The timber supply analyss base case projected an initid harvest level of 535 000 cubic metres per
year. Theinitid harvest level was projected to be maintained for two decades from the inventory
update in 1994 before beginning a decline along-term leve of 446 000 cubic metres.

In determining AACs, my congderations typicaly identify factors which, consdered separatdy,
indicate that the timber supply may be ether greater or less than that projected in the base case.
Some of these factors can be quantified and their impacts assessed with some reliability. Others may
influence timber supply by introducing an dement of risk or uncertainty to the decision, but cannot be
reliably quantified at the time of determination. These latter factors are accounted for in
determinations in more generd terms.

The following factors have been identified in my consderations as reasons why the timber supply
projected in the base case may have been underestimated to a degree that may be quantified:

Deciduous stands. About 4500 hectares now covered by immature deciduous stands may
contribute eventualy to the timber supply. Their inclusion would increase the timber harvesting
land base by about 2.7 percent, but will not affect the timber supply until the longer term.

Viaudly senstive areas. Applying visud quality guiddines to the total forest, insteed of the
operable forest only as was done in the analysis, enablestheinitial harvest level to be maintained
for an additional decade.

The following factors have been identified as indicative of potentid underestimations of the timber
supply to degreesthat currently cannot be quantified with accuracy:
Visudly senstive areas. The gpplication of visud quality guiddines to visud landscape units,
rather than to landscape units as was done in the andys's, caused an unquantified underestimation
in the timber supply, incdluding in the short term.

Old Growth Site Index adjustment: Application in the andyss of OGSl adjustmentsto Site
indices for mature stands older than 140 years of age showed the potentid for the initid harvest
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level assumed in the base case to be maintained for an extra decade, and for an increase of 17
percent in the long-term harvest level.

Minimum harvestable ages. Sengitivity andyssindicated that a 10-year reduction in the minimum
harvest age assumed in the analysis could extend the base caseinitid harvest level by three
decades. Some reduction appears operationaly feasible and represents the possibility for avery
sgnificant addition to the projected short-term timber supply.

Unsalvaged losses: The probable decline in future losses as harvesting shifts from older to
younger stands could increase the projected timber supply in the medium and long terms, but will
not affect the short-term.

Alternative harvest flows. Examination of aterndtives indicated some flexibility to extend the base
caeinitid harvest level (with a greater subsequent rate of decline).

The following factors have been identified as reasons why the timber supply projected in the base
case may have been overestimated to degrees that may be quantified:

Roads, trails and landings. The omission of deductions for exigting landings and trails indicates an
overestimation of up to 2400 hectares¥a 1.4 percent¥a in the timber harvesting land base used in
the andlys's, this affects the long-term timber supply only.

Inoperable areas. Studies suggest that inoperable areas not accounted for in the base case
analysisindicate a potential overestimation of to 2180 hectares¥s up to 1.3 percent¥a in the timber
harvesting land base; this affects both short- and long-term timber supply.

Woodlot licenses: A reduction of 2000 hectares must be applied to the timber harvesting land
base together with a firm reduction of 5000 cubic metres annudly in the timber supply from the
base caseinitid harvest level of 535 000 cubic metres and continuing throughout the forecast
period, to account for al woodlot licences issued since the January 1, 1995 AAC determination.

Low productivity Steswith immature sands The incluson in the andysis of low productivity Stes
with immeature stands that are not expected to be merchantable at maturity indicates an
overestimation in the timber harvesting land base of about 7600 hectares or 4.6 percent; this
affects the long-term timber supply.

Low productivity Steswith mature ands: The inclusion of about 2175 hectares of mature
spruce and spruce/ba sam-leading stands with low Site indices indicates an overestimation in the
timber harvesting land base of 1.3 percent, with a somewhat lower percentage impact on the
timber supply due to the lower volumes associated with these low productivity Sites. This affects
both short and long-term timber supply.

Identified wildlife: To account for implementation of the provincid Identified Wildlife
Management Strategy in this TSA, congstent with Provincia guidance | have accepted an
overestimation of up to one percent in the timber supply throughout the forecast period.

Thefollowing factors have been identified as indicative of a potentid overestimation of the timber
supply to degrees that currently cannot be quantified with accuracy.
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Biodiversty emphasis options. Acceptance of the draft biodiversity emphasis optionsin the
approved KBLUPIS as more reflective of government’sland use decision shortens the duration
of the base case initia harvest level by one decade.

Biodiversity guiddines. Provincid direction to goply biodiversity guiddines non-proportiondly to
non-contributing stands, as assumed in the analysis, is at odds with some interpretations of the
KBLUPIS. Clarification is needed from government on the KBLUPIS isthisregard. If a
proportiona approach were taken, this would shorten the duration of the base case initid harvest
level by up to one decade.

Aging of non-contributing forests. The assumption in the analysis that non-contributing stands
continue to age without dying or being destroyed clearly overestimates their contribution to
meseting old serd conditions for biodiversty and congtrains the short-term timber supply to an
unquantified extent.

Current inventory: The projected period for the base case timber supply forecast beginsnot in
1999, but in 1994. Since harvesting in recent years has been well below the AAC, areduction of
between three and four years is indicated the projected duration of the base caseinitid harvest
leve.

From the above extengve list of factors identifying separate under- and overestimationsin the
projected timber supply%2 some of which may be interactive¥s without the benefit of further andyssit
is difficult to assess with precison the resultant overal implication for the vaidity of the base case
forecast. A generd summation isasfollows. Underestimations in the timber supply amount to the
potentid for maintaining theinitid harvest leve for roughly an additiond five decades. However, the
timber harvesting land base has been overestimated by something over seven percent, and thisis
combined with other overestimations which amount to reducing the duration of the initid harvest level
by two-and-a-half decades plus a one-percent overal reduction and other possible unquantified
rsks.

In view of the complexity of this set of implications, | requested BCFS gaff to carry out some
additiona analysis based on reviewing a combination of factors with sdient differences from base
case assumptions, and | have taken guidance from the resulting harvest forecasts.

One such “synergidic” anadysisin particular accounts specificdly for changesin the fallowing five
factors.

areduction in the timber harvesting land base of 7.5 percent relative to the base case;

gpplication of draft biodiversty emphass options (BEOs) from the KBLUPIS,

gpplication of OGS productivity adjustments (through higher regenerated stand volumes on sites
currently occupied by age-class 8 and 9 forests);

gpplication of visud quality guidelinesto the totd forest areainstead of operable areas only;
random-age harvest pattern for stands of harvestable age, rather than older-age firs.

In this harvest forecad, the base case initid harvest level was maintained for one rather than two
decades, and the projected long-term level was 467 000 cubic metres. In this case, reducing the
minimum harvestable ages by 10 years did not increase the duration of initid harvest levd (asin the
base case) but did influence the medium and long term timber supplies.

Page 50



AAC Rationale for Golden TSA

This harvest forecast suggests that after accounting for mgjor factors identified in my considerations
as influencing the timber supply relative to the base case, the current dlowable harvest level can be
maintained for a least the next five years. Additiona assuranceis provided in this respect by the
volumes remaining unharvested in recent yearsin the TSA. However, as| have noted, if future
condderation is given to harvesting any portion of these undercut volumes independently of the
AAC, afurther examination of the sability of this AAC determination may be indicated.

BCFS g&ff aso provided me with other “synergy” andysesin order to assess the sengtivity of
timber supply in the TSA to varying other management assumptions relaive to the base case. This
enabled me to determine the responsiveness of the timber supply to uncertainties and risk. One
projection examined the above-mentioned five factors and aso assumed that biodiversity guiddines
would be proportiondly applied to operable lands, as well as afive-percent increase in cedar and
hemlock stand volumes (due to early indications from decay, waste and breskage studies). This
projection aso alowed the base case initia harvest leve to be maintained for one decade, with a
long-term level of 455 000 cubic metres.

Another synergy andysis examined the five factors noted above and aso included the assumption
that the age-class distribution of non-contributing stands does not change overdl due to forest
disturbances (such asfire) and that there is afive-percent increase in cedar and hemlock stand
volumes. For thisandysstheinitid harvest level needed to be lowered from the base case by about
10 percent to approximately 480 000 cubic metres per year in order to meet the 10-percent -per-
decade rate of decline specified in the harvest flow objectivesin the base case. The long-term level
in this andyss was 405 000 cubic metres. This latter analysis does underscore the sensitivity of
timber suppliesin the TSA to changes in management assumptions, and stresses the importance of
reducing the risks and uncertainties in these factors before the next determination. | have identified
the follow-up work idedlly needed before the next determination below, under “Implementation.”

Overdl, in reviewing the factors influencing the projected timber supply in the TSA, | find thet the
initial harvest leve is unlikely to be maintained for aslong as the two decades indicated in the base
case, and, based on today’ s view, will likely need to decline a an earlier date than formerly
projected. However, | am satisfied that the timber supply is sufficiently stable to support
maintenance of the projected harvest leve for the duration of the five-year effective period of this
determination.

Asdiscussed in my congderation of woodlot licences, the base case projected initia harvest leve of
535 000 cubic metres for the TSA (already reduced by 5000 cubic metres from the current total
harvest level of 540 000 cubic metresto partially account for the issuance of woodlot licenses) must
now be reduced by afurther 5000 cubic metresto fully account for the issuance of al such licences
sncethe last AAC determination. Thiswill bring the dlowable harvest leve for the TSA to 530 000
cubic metres per year.
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Deter mination

| have considered and reviewed dl the factors as documented above, including the risks and
uncertainties of the information provided. It ismy determination thet atimber harvest level that
accommodates objectives for dl forest resources during the next five years, that reflects current
management practices as well as the socio-economic objectives of the Crown, can be best achieved
in the TSA by establishing an AAC of 530 000 cubic metres.

This determination is effective January 1, 2000, and will remain in effect until anew AAC s
determined, which must take place within five years of the effective date of this determination.

If additiond sgnificant new information is made available to me, or mgor changes occur in the
management assumptions upon which | have predicated this decision, then | am prepared to revisit
this determination sooner than the five years required by legidation.

| mplementation

In the period following this decison and leading to the subsequent determination,

| encourage BCFS staff to undertake the tasks and studies noted below that | have also mentioned in
the gppropriate sections of this rationade document. | recognize that the ability of staff to undertake
these projects is dependent on available staff resource time and funding. These projects are,
however, important to help reduce the risk and uncertainty associated with key factors that affect the
timber supply inthe TSA.

Inoperable areas. Comprehensively review operability in cooperation with forest licensees.
Reinventory: undertake a new forest inventory for the TSA

Low-productivity stes. Undertake field assessments to determine which Sites can redigticaly
contribute to the timber harvesting land base.

Site productivity estimates. Monitor performance in regenerated stands with field-based plots to
determine whether the increases in Site productivity suggested by the old growth site index
dudies are in fact warranted.

Forest dynamics in non-contributing stands: Determine these dynamics so that amodd can be
developed to better account for this factor in subsequent timber supply andyses. Thisisan issue
of provincid sgnificance and will be managed in that context and applied in future
determinations.

Park inventories: Obtain any relevant vegetation inventories from Parks Canada so that the best
available information can be used to support future timber supply reviews.

Decay, waste and breskage: Complete and determine the relevance a the stland leve of ongoing
studies of cedar and hemlock loss factors, in consultation with staff of Resources Inventory
Branch.
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Spatidly explicit andysis Continue spatidly explicit andysswork and conclusvely assessits
relevance to supporting AAC determinations. Again thisis amatter of provincid sgnificance and
will be managed in that context.

Biodiversty emphasis options. Establish BEOs under the Code in order to provide clarity to
future andysis.

Continue to study the gppropriate sirategic management of harvestable ages, with aview to
optimizing the timber supply.

In addition, this determination has underscored the need for clarification on KBLUPIS factors that
affect the attainment of objectives both for timber supply and other values. Thereis a particular need
for direction on the gpplication of landscape-level biodiversity guidelinesin operable and inoperable
forests, and the resultant implications for grizzly bear habitat management. Many public comments
received in the timber supply review for this TSA raised concerns about existing KBLUPIS
guiddines. Confirmation and dlarification of management guidelines either in the form of a higher
level plan or policy direction are therefore needed to address these concerns.

Original signed
DR

Larry Pedersen
Chief Forester

May 5, 1999
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Appendix 1. Section 8 of theForest Act
Section 8 of the Forest Act, Revised Statutes of British Columbia 1996, reads as follows:

8. Allowable annual cut

8.(1) Thechief forester must determine an allowable annual cut at least once every 5 years after the date of
the last determination, for

(@ theCrown landin each timber supply area, excluding tree farm licence areas, community forest
agreement areas and woodl ot licence areas, and
(b) eachtreefarmlicence area.

(2 If theminister

(& makesan order under section 7 (b) respecting atimber supply area, or
(b) amendsor entersinto atree farm licence to accomplish aresult set out under section 39 (1) (a)
to (d),

the chief forester must make an allowable annual cut determination under subsection (1) for the timber
supply areaor tree farm licence area

(c) within 5 years after the order under paragraph (a) or the amendment or entering into under
paragraph (b), and

(d) after the determination under paragraph (c), at least once every 5 years after the date of the last
determination.

@ If

(& thealowableannual cut for thetree farm licence areais reduced under section 9 (3), and
(b) thechief forester subsequently determines, under subsection (1) of this section, the allowable
annual cut for the tree farm licence area,

the chief forester must determine an allowable annual cut at |east once every 5 years from the date the
allowable annual cut under subsection (1) of this section is effective under section 9 (6).

(4  If thealowable annual cut for thetree farm licence areais reduced under section 9 (3), the chief
forester is not required to make the determination under subsection (1) of this section at the times
set out in subsection (1) or (2) (c) or (d), but must make that determination within one year after the
chief forester determines that the holder isin compliance with section 9 (2).

(5)  Indetermining an alowable annual cut under subsection (1) the chief forester may specify portions
of the allowable annual cut attributable to

(& different typesof timber and terrain in different parts of Crown land within atimber supply area
or treefarm licence area,

(b) different types of timber and terrain in different parts of private land within atree farm licence
area, and

(c) gainsintimber production on Crown land that are attributable to silviculture treatments funded
by the government of British Columbia, the federal government, or both.

(6) Theregional manager or district manager must determine avolume of timber to be harvested from

each woodlot licence area during each year or other period of the term of the woodlot licence,
according to the licence.
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(7)  Theregiona manager or the regional manager's designate must determine avolume of timber to be
harvested from each community forest agreement area during each year or other period, in
accordance with

(@ thecommunity forest agreement, and
(b) any directions of the chief forester.

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

(& therate of timber production that may be sustained on the area, taking into account

(i) thecomposition of the forest and its expected rate of growth on the area,

(i) theexpected timethat it will take the forest to become re-established on the areafollowing
denudation,

(iii) silviculture treatments to be applied to the area,

(iv) thestand of timber utilization and the allowance for decay, waste and breakage expected
to be applied with respect to timber harvesting on the area,

(v) theconstraints on the amount of timber produced from the area that reasonably can be
expected by use of the areafor purposes other than timber production, and

(vi) any other information that, in the chief forester's opinion, relates to the capability of the
areato produce timber,

(b) theshort and long term implications to British Columbia of alternative rates of timber harvesting
fromthe area,

() thenature, production capabilities and timber requirements of established and proposed timber
processing facilities,

(d) theeconomic and social objectives of the government, as expressed by the minister, for the
area, for the general region and for British Columbia, and

(e) abnormal infestationsin and devastations of, and major salvage programs planned for, timber
on the area.

Appendix 2: Section 4 of theMinistry of Forests Act

Section 4 of the Ministry of Forests Act (consolidated 1988) reads as follows:
Purposes and functions of ministry

4. The purposes and functions of the ministry are, under the direction of the minister, to

(@) encourage maximum productivity of the forest and range resourcesin the Province;

(b) manage, protect and conserve the forest and range resources of the Crown, having regard to the
immediate and long term economic and social benefits they may confer on the Province;

(c) planthe use of the forest and range resources of the Crown, so that the production of timber and forage,
the harvesting of timber, the grazing of livestock and the realization of fisheries, wildlife, water, outdoor
recreation and other natural resource values are coordinated and integrated, in consultation and
cooperation with other ministries and agencies of the Crown and with the private sector;
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(d) encourage avigorous, efficient and world competitive timber processing industry in the Province; and
(e) assert the financial interest of the Crown initsforest and range resourcesin a systematic and equitable
manner.

Documents attached:
Appendix 3: Minister of Forests' letter of July 28, 1994
Appendix 4: Minister of Forests memo of February 26, 1996

Appendix 5: Summary of Public Information
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File: 10100-01

JuL 28 894

John Cuthbert

Chief Forester

Ministry of Forests

595 Pandora Avenue
Victoria, British Columbia
V8W 3E7

Dear John Cuthbert:
Re: Economic and Social Objectives of the Crown

The Forest Act gives you the clear responsibility for determining Allowable Annual Cuts,
decisions with far-reaching implications for the province's economy. The Forest Act
provides that you consider the social and economic objectives of the Crown, as expressed
by me, in making these determinations. The purpose of this letter is to provide this
information to you.

The social and economic objectives expressed below should be considered in conjunction
with environmental considerations as reflected in the Forest Practices Code, which
requires recognition and better protection of non-timber values such as biodiversity,
wildlife and water quality.

The government's general social and economic objectives for the forest sector are made
clear in the goals of the Forest Renewal Program. In relation to the Allowable Annual Cut
determinations you must make, I would emphasize the particular importance the
government attaches to the continued availability of good forest jobs and to the long-term
stability of communities that rely on forests.

Through the Forest Renewal Plan, the government is taking the steps necessary to
facilitate the transition to more value-based management in the forest and the forest
sector. We feel that adjustment costs should be minimized wherever possible, and to this
end, any decreases in allowable cut at this time should be no larger than are necessary to

avoid compromising long-run sustainability.
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John Cuthbert
Page 2

In addition to the provincial perspective, you should also consider important local social
and economic objectives that may be derived from the public input on the Timber Supply
Review discussion papers where these are consistent with the government's broader

objectives.

Finally, I would note that improving economic conditions may make it possible to harvest
timber which has typically not been used in the past. For example, use of wood from
commercial thinnings and previously uneconomic areas may assist in maintaining harvests
without violating forest practices constraints. Iurge you to consider all available vehicles,
such as partitioned cuts, which could provide the forest industry with the opportunity and
incentive to demonstrate their ability to utilize such timber resources.

Yours truly,
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1) MEMORANDUM

File: 16290-01

February 26, 1996

To: Larry Pedersen
Chief Forester

From: The Honourable Andrew Petter
Minister of Forests

Re: The Crown's Economic And Social Objectives Regarding Visual Resources

Further to my letter of July 29, 1994, to your predecessor, wherein I expressed the
economic and social objectives of the Crown in accordance with Section 7 of the
Forest Act, 1 would like to elaborate upon these objectives as they relate to visual

resources.

British Columbia's scenic landscapes are a part of its heritage and a resource base
underlying much of its tourism industry. They also provide timber supplies that are of
significant economic and social importance to forest industry dependent communities.

Accordingly, one of the Crown's objectives is to ensure an appropriate balance within
timber supply areas and tree farm licence areas between protecting visual resources and
- ..+'» »minimizing the impact.of such protection measures on timber supplies.

As you know, I have directed that the policy on management of scenic landscapes should
be modified in light of the beneficial effects of the Forest Practices Code. In general, the
new policy should ensure that establishment and administration of visual quality objectives
is less restrictive on timber harvesting. This change is possible because alternative
harvesting approaches as well as overall improvement in forest practices will result in
reduced detrimental impacts on visually sensitive areas. - Also, I anticipate that the Forest
Practices Code will lead to a greater public awareness that forest harvesting is being
conducted in a responsible, environmentally sound manner, and therefore to a decreased
public reaction to its visible effects on the landscape. In relation to the Allowable Annual
Cuts determinations that you make, please consider the effects that the new policy will

have in each Timber Supply Area and Tree Farm Licence.
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Larry Pedersen
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In keeping with my earlier letter, I would re-emphasize the Crown's objectives to ensure
community stability and minimize adjustment costs as the forest sector moves to more
value-based management. I believe that the appropriate balance between timber and visual
resources will be achieved if decisions are made consistent with the ministry's February
1996 report The Forest Practices Code: Timber Supply Analysis.

Finally, in my previous letter T had asked that local economic and social objectives be
considered. Please ensure that local views on the balance between timber and visual
resources are taken into account within the context of government's broader objectives.
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