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Objective of this Document

This document is intended to provide an accounting of the factors | have considered and the
rationde | have employed as chief forester of British Columbiain making my determination,
under Section 8 of the Forest Act, of the alowable annud cut (AAC) for Tree Farm Licence
(TFL) 49. This document aso identifies where new or better information is required for
incorporation into future determinations.

Description of the TFL

TFL 49 islocated west of Okanagan Lake near the communities of Kelowna, Vernon and
Armgirong in the Southern Interior region of B.C. The TFL isheld by Riversde Forest
Products Limited (Riverside) and is administered by the Vernon and Penticton Forest Didtricts
which are both part of the Kamloops Forest Region.

TFL 49 lieswithin one of the most ecologicaly diverse regions of the province and
encompasses five biogeoclimatic zones. Ponderosa Pine (PP), Interior Douglasfir (IDF),
Interior Cedar Hemlock (ICH), Montane Spruce (MS) and Engelmann Spruce Subal pine Fir
(ESSF). Thetotd land base used in the andysisfor TFL 49 is 143 760 hectares of which

135 424 hectares (94 percent) are considered productive forest. The remaining 8 336 hectares
(9x percent) are composed largely of apine aress, rock, lakes, swamp, non-typed areas and
exiging roads. The varied topography and climate of the licence area supports a variety of
commercid tree species including DouglasHir, lodgepole pine, spruce, and basam (truefirs).

The region is conddered to have ardatively diversfied economy with forestry, manufacturing,
congruction, agriculture and tourism being the primary generators of employment.

History of the AAC

TFL 49 wasfirgt issued to Crown Forest Industries in July 1985. The licence was assigned as
aresult of the consolidation of the company’ sthree interior TFLs—TFLs 9, 16, and 32—into a
sgngle unit. During the term of Management Plan (MP) No. 1, the timber harvesting land base
of the TFL was 130 906 hectares and the company was authorized to harvest 380 000 cubic
metres per year from atota licence area of 144 923 hectares.

In November 1992 the TFL was assigned to Riverside (the “licensee’). MP No. 2 was
approved in January 1994 and the AAC remained at 380 000 cubic metres per year and
included avolume of 36 905 cubic metres administered by the Small Business Forest Enterprise
Program (SBFEP). Under MP No. 2, the total TFL areawas 144 923 hectares and included a
timber harvesting land base of 122 569 hectares.

Riversde has acquired additiond timber harvesting agreements and production facilitiesin
recent years and the company has a Sgnificant presence in the Southern Interior.
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New AAC determination

Effective December 22, 1998, the new AAC for TFL 49 will be 380 000 cubic metres, the
same asthe current level. This AAC includes 36 905 cubic metres administered under the
SBFEP.

ThisAAC will remainin effect until anew AAC is determined, which mugt take place within five
years of this determination.

Information sourcesused in the AAC deter mination
Information considered in determining the AAC for TFL 49 includes the following:

Statement of Management Objectives, Options and Procedures (SMOOP) for Draft
Management Plan No. 3, TFL No. 49, accepted June 25, 1997,

Exigting stand yield tables for TFL 49, approved by BCFS Resources Inventory Branch,
January 30, 1998;

Managed stand yield tables and Site index curves, approved by BCFS Research Branch,
July 2, 1998;

Timber Supply Analyss Information Package: TFL 49, Management Plan No. 3, Riversde
Forest Products Limited, (prepared by Timberline Forest Inventory Consultants Ltd.),
accepted July 3, 1998;

Timber Supply Analysis Report: TFL 49, Management Plan No. 3, Riverside Forest
Products Limited (prepared by Timberline Forest Inventory Consultants Ltd.) accepted
July 14, 1998;

TFL 49, Draft Management Plan No. 3, Riversde Forest Products Limited, submitted
July 27, 1998;

TFL 49, Twenty-Y ear Plan, Riverside Forest Products Limited, accepted
July 10, 1998 (Vernon Forest Didtrict) and July 13, 1998 (Penticton Forest Didtrict);

Public input solicited by the licensee regarding the contents of Management PlanNo. 3;

Letter from the Minister of Forests to the Chief Forester, dated July 28, 1994, stating the
Crown’'s economic and socia objectives,

Memorandum from the Minister of Forests to the Chief Forester, dated February 26, 1996,
sating the Crown’ s economic and socid objectives regarding visua resources,

Page 5



AAC Rationdefor TFL 49

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

Technica information provided through correspondence and communication among staff
from the British Columbia Forest Service (BCFS) and the Ministry of Environment, Lands
and Parks (MELP);

Technicd review and evauation of current operating conditions through comprehensive
discussons with BCFS daff, including the AAC determination meeting held in Victoriaon
October 16, 1998;

Forest Practices Code of British Columbia Act, (as amended);

Forest Practices Code of British Columbia Act Regulations, (as amended);

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

Forest Practices Code, Timber Supply Analysis, BCFS and MELP,
Roleand limitations of the technical infor mation used

Section 8 of the Forest Act requires me as chief forester to consder biophysicd aswel as
socid and economic information in AAC determinations. A timber supply analys's, and the
inventory and growth and yield data used as inputs to the analysis, typicaly form the mgor body
of technica information used in AAC determinations. Timber supply anayses and associated
inventory information are concerned primarily with biophysica factors¥a such as the rate of
timber growth and definition of the land base consdered available for timber harvestingys and
with management practices.

However, the andytica techniques used to assess timber supply are smplifications of the red
world. Thereisuncertainty about many of the factors used as inputs to timber supply andys's
due in part to variaionsin physicd, biologica and socid conditions, athough ongoing science-
based improvements in the understanding of ecologicd dynamics will help reduce some of this
uncertainty.

Furthermore, technical analytica methods such as computer models cannot incorporate dl of
the socid, culturd and economic factors that are relevant when making forest management
decisons. Therefore, technica information and analysis do not necessarily provide the complete
answer or solution to forest management problems such as AAC determination. The
information does, however, provide vauable insght into potentia impacts of different resource-
use assumptions and actions, and thus forms an important component of the information | must
consder in AAC determinations.
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In making the AAC determination for TFL 49, | have congdered known limitations of the
technical information provided, and | am satisfied that the information provides a suitable basis
for my determination.

Statutory framewor k

Section 8 of the Forest Act requiresthe chief forester to consider particular factorsin
determining AACs for timber supply areas (TSAS) and TFLs. Section 8 isreproduced in full as
Appendix 1.

Guiding principlesfor AAC deter minations

Rapid changesin socid vaues and in our understanding and management of complex forest
ecosystems mean that there is dways some uncertainty in the information used in AAC
determinations. Two important ways of dedling with uncertainty are:

(i) minimizing risk, in respect of which in making AAC determinations, | consider the
uncertainty associated with the information before me, and attempt to assess the various
potentid current and future socia, economic and environmenta risks associated with a
range of possble AACs, and

(i) redetermining AACs frequently, to ensure they incorporate current informeation and
knowledge¥s a principle that has been recognized in the legidated requirement to
redetermine AACs every five years. The adoption of this principle is centrd 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, | attempit to reflect as closay as possble operability and forest
management factors that are a reasonable extrapolation from current practices. Itisnot
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 unconventiond technology, that are not substantiated by
demonsgtrated performance—or to factors that could work to reduce the timber supply, such as
integrated resource management objectives beyond those articulated in current planning
guiddines 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 trangtion period on June
15, 1997, the timber supply implications of some of its provisons, such as those for landscape-
level biodiversty, gill remain uncertain, particularly when consdered in combination with other
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factors. In each AAC determination | take this uncertainty into account to the extent possiblein
the context of the best available information.

AsB.C. progresses toward completion of strategic land use plans, the eventud timber supply
impacts associated with the land-use decisions resulting from the various planning processes—
including the Commission on Resources and Environment (CORE) process for sub-regiona
plans, the Protected Areas Strategy or the Land and Resource Management Planning (LRMP)
process—are often discussed in relation to current AAC determinations.  Since the outcomes of
these planning processes are subject to significant uncertainty before formal gpprova by
government, it has been and continues to be my postion that in determining AACs it would be
ingppropriate for me to attempt to speculate on the impacts on timber supply that will eventualy
result from land-use decisons that have not yet been taken by government. Thus| do not
consder the 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 land-use decisions, including Land and Resource
Management Plans (LRMPs), it may not always be possible to andyze the full timber supply
impact in an AAC determination. In most cases, government's land-use decision must be
followed by detailed implementation decisons. For example, aland-use decison may require
the establishment of resource management zones and resource management objectives and
drategies for these zones. The legidated requirement for five-year AAC reviews will ensure
that future determinations address ongoing plan implementation decisions.

Forest Renewa BC isfunding a number of intensve 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 intensive
dlviculture on possible harvest levels. Nonetheless, | will consider information on the types and
extent of planned and implemented practices as well as rdevant scientific, empiricd and
andyticd evidence on the likely magnitude and timing of any timber supply effects of intengve
slviculture.

Some have suggested that, given the large uncertainties present with respect to much of the data
in AAC determinations, any adjusmentsin AAC should wait until better data are available. |
agree that some data are not complete, but thiswill aways be true where information is
congantly evolving and management issues are changing. Moreover, in the past, waiting for
improved data created the extengve ddlays that resulted in the urgency to redetermine dl the
AACsin the province between 1992 and 1996, many of which were outdated. In any case, the
data and models available today are superior to those available in the past, and will undoubtedly
provide for more reliable determinations.
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Others have suggested that, in view of data uncertainties, | should immediately reduce some
AACsintheinterest 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 responsble AAC
determination can be made soldly on the basis of aresponse to uncertainty. Nevertheless, in
making my determination, | may need to make alowances for risks that arise because of
uncertanty.

With respect to First Nations' issues, | am aware of the Crown’s legd obligations resulting from
recent court decisions including those in the Supreme Court of Canada. The AAC that |
determine should not in any way be construed as limiting those obligations under these
decisgons, and in this respect it should be noted that my determination does not prescribe a
particular plan of harvesting activity within TFL 49.

Ovedl, in making AAC determinations, | am mindful of my obligation as seward of the forest
land of British Columbia, of the mandate of the Ministry of Forests (MOF) 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 considering the factors required under Section 8 of the Forest Act to be addressed in AAC
determinations, | am assisted by timber supply forecasts provided to me through the work of the
Timber Supply Review program for TSAsand TFLs. For TFLSs, the andysiswork is carried
out by licensees.

For each AAC determination atimber supply andyssis carried out using an information
package including data and information from three categories. land base inventory, timber
growth and yield, and management practices. Using this set of data, and a computer modd, a
series of timber supply forecasts is produced. These include senditivity analyses to assessthe
timber supply effects of uncertainties or changes in various assumptions around a basdine
option, normaly referred to asthe “base case” forecad.

The base case forecast may incorporate information about which there is some uncertainty. Its
vaidity—aswith al the other forecasts provided¥s depends on the validity of the data and
assumptions incorporated into the computer modd used to generateit. Therefore, much of
what follows in the consderations outlined below is an examination of the degree to which al
the assumptions made in generating the base case forecast are reditic and current, and the
degree to which its predictions of timber supply must be adjusted, if necessary, to more
properly reflect the current Stuation.

These adjusments are made on the basis of informed judgement, using current information
available about forest management, which may well have changed since the origind information
package was assembled. Forest management data is particularly subject to change during
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periods of legidative or regulatory change, such as the enactment of the Forest Practices
Code, or during the implementation of new policies, procedures, guidelines or plans.

Thus it isimportant to remember, in reviewing the congderations which lead to the AAC
determination, that while the timber supply andysis with which | am provided isintegra to those
consderations, the AAC determination itsalf is not a caculation but a synthess of judgement
and andysis in which numerous risks and uncertainties are weighed. Depending upon the
outcome of these consderations, the AAC determined may or may not coincide with the base
case forecast. Judgements that may in part be based on uncertain information are essentialy
qudlitative in nature and, as such, subject to an dement of risk. Consequently, once an AAC
has been determined, no additiona precision or vaidation may be gained by attempting a
computer anaysis of the combined congderations to confirm the exact AAC determined.

Timber Supply Analysis

The timber supply analysis for TFL 49 was conducted by Timberline Forest Inventory
Consultants Limited (Timberline) on behdf of Riverside Forest Products Ltd. Timberline used
its proprietary computer smulation mode called Continuous Area Smulation of Harvesting and
Forest Management (CASH-FM version 5) to conduct the analysis. Based on previous
experience examining results from this modd, | am stisfied that it is capable of providing a
reasonable projection of timber supply.

The timber supply andlys's examined harvest forecast options using three different assumptions
for land base. Theseincluded a* current management option”; an “Okanagan TSA integrated
resource management (IRM) timber harvesting guiddines option”; and a* Riversde management
option”. The current management option closdy models current management practices on aress
accessible using accepted harvesting technologies on TFL 49, and therefore represents the base
case (as discussed above under “Therole of the base case”).

For TFL 49, the base case projected an initia harvest rate of 380 000 cubic metres per year
for two decades, followed by a decline of ten percent per decade for six decadesto 213 167
cubic metres per year in decade eight. The projected harvest flow then risesin decade ten to
reach along-term level of 290 000 cubic metres per year.

Key factors affecting the base case harvest projection include the current age class structure of
gands on the TFL; the productivity of the TFL 49 land base; the distribution of areasthat do
not contribute to timber supply; and, the availability of managed stands for harvest particularly
during decades seven and eight.

In the timber supply andysis, sengitivity analyses were provided to assess the risk to timber
supply resulting from uncertainty in data assumptions and estimates, and these have asssted me
in consdering the factors leading to my determination.
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Consideration of Factorsas Required by Section 8 of the Forest Act
Section 8 (7)

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 area, taking into account
(i) the composition of the forest and its expected rate of growth on the area

Land base contributing to timber harvest

- general comments

Thetotal area of TFL 49 asreported in the timber supply analysisis 143 760 hectares. As part
of the process used to derive the timber harvesting land base%ai.e., the land base estimated to
be economicaly and biologicdly available for harvesting—a series of deductions was made
from the productive forest land base. These deductions account for factors which operate to
reduce the forest area available for harvesting for economic or ecologica reasons. In timber
supply anadys'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. These factors are described in detail below.

In reviewing these deductions | am dso aware that some areas may have more than one
classfication¥s e.g. environmentaly sengtive areas (ESAS) may dso lie within riparian arees. To
ensure the accuracy of the timber harvesting land base cdculation, it isimperative that no
deduction be made more than once in respect of the same area of land, by virtue of it or of
some part of it coming under more than one classification. Hence, a specific deduction for a
given factor reported in the analysis or the AAC rationale does not necessarily reflect the total
areawith that classfication; some portion of it may have been deducted earlier under another
classification. For TFL 49 | acknowledge that the above approach was used in the licensee's
timber supply andysis to gppropriatdy determine the timber harvesting land base and find the
results to be reasonable.

- non-forest, non-productive areas and non-commercial cover

Non-forested areas on TFL 49 include apine areas, rock and lakes, agricultura land, main
roads and provincia highways. The licensee deducted 8 337 hectares from the total TFL 49
land base to account for non-forested areas. Standard procedures were followed in the
andyssto exclude these areas. The licensee dso identified 92 hectares of non-commercid
cover (brush) and appropriately deducted them from the productive land base.
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- physical operability

Terrain characterigtics and access typicdly affect the areas on which the licensee may potentialy
conduct harvesting operations. Harvesting methods employed by the licensee include
conventiond skidder and cable yarding systems aswell as helicopters. Except for areasthat are
unavailable for harvesting to protect resources other than timber (e.g., environmentally sengtive
aress, recregtion reserves), and areas where timber quality renders it uneconomic to harves, dl
areas on TFL 49 are accessible usng the harvest methods employed by Riverside.

Having reviewed the criteria and assumptions used by the licensee to assess physical operability
for the land base, | am satisfied this factor has been modeled gppropriately and is suitable for
this determination. Any information resulting from new studies can be incorporated into future
timber supply andyses.

- steep dlopes

TFL 49 comprises 5488 hectares of mature forest on dopes greater than 50 percent and 2891
hectares on dopes greater than 60 percent. The licensee consders al these areasto be
available for harvest and has made no reduction on this accournt.

For the purposes of this determination | accept this assumption noting that the licensee commits
to harvedting at least five percent of harvested volume on these dopes to gpproximeately reflect
the dope profile of the TFL.

- environmentally sensitive areas (ESAS)

Based on the licensee’ s resource inventories, 1837 hectares of ESAs were deducted from the
productive forest land base in the anadlyss. These deductions account for the protection of
sengtive or ungtable soils, wildlife habitat and aso to account for difficult-to-regenerate aress.

BCFS Didtrict staff concur with the location and extent of the deductions for ESAs. Specific
details of each ESA category are consdered later in the section entitled, Integrated Resource
Management Objectives.

- non-mer chantabl e stands

In the timber supply analys's, Riversde excluded 6767 hectares from the timber harvesting land
base to account for deciduous, low volume and low productivity stands which are uneconomical
to harvest. The licensee used a combination of leading species, Ste index or volume limits,
diameter class and age criteria to assess merchantability.
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| have reviewed the criteria used by the licensee to determine unmerchantable stands and note
that a sgnificant proportion of low volume stands are included in the timber harvesting land
base. However, the standards applied are supported by the licensee' s current operationd
practices and | therefore accept the assumptions and area deducted for unmerchantable stands
for usein this determination.

- estimates for roads, trails and landings

To account for existing roads, trails and landings, the licensee excluded 2656 hectares from
contributing to the timber harvesting land base. This areais equivaent to gpproximately
2.2 percent of the timber harvesting land base.

In estimating this deduction this licensee consdered two separate components. Firdly, roads
and highways that were wide enough to be identified as distinct areas in the TFL 49 inventory
totalled 848 hectares. These areas were excluded from the timber harvesting land base as part
of the non-forest deductions described above under non-forest and non-productive areas.

The second component involves roads and trails that are represented as line featuresin the
forest cover inventory. Using computer mapping (GIS) techniques, the licensee estimated 1537
hectares of existing roads and trails and deducted them in deriving the timber harvesting land
base. To account for landings, the licensee deducted an additiona 271 hectares based on the
assumption that on average each landing occupies 0.2 hectares.

In a subsequent review of roads, trails and landings, Riverside and BCFS Didtrict staff
determined that the assumptions used in the analysis did not fully account for al productive
areas|logt to roads and trails. The areanot regenerated to productive forest that occurs
adjacent to roads was not included in the road widths leading to an underestimation in existing
road widths of from three to ten metres. While the corresponding area of these revised road
widthsis uncertain, | find it likely that timber supply over the forecast period is overestimated by
less than one percent compared to the base case harvest projection.

In addition, some exigting trails were incorrectly assgned a Sx-metre buffer rather than athree-
metre buffer. BCFS staff and the licensee subsequently determined that the associated area of
exiding trails on TFL 49 was overestimated by gpproximately 108 hectares. For timber supply
andysis purposes this overestimate represents an inggnificant proportion of the timber
harvesting land base and has a negligible impact on the base case harvest forecadt.

To account for future roads, trails and landings, the licensee assumed that a Similar two percent
deduction would be required based on the supposition that future road development is likely to
occur a approximately the same intengty as exigting roads. In the timber supply anayss,
Riversde therefore permanently removed two percent of each smulated harvest area to account
for future roads, trails and landings. The total area excluded from contributing to the timber
harvesting land base was 986 hectares. This reduction was applied to stands over 40 years old
and the licensee assumed the TFL would be fully developed with roads in 40 years.
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Subsequent to the andlys's, BCFS staff and the licensee re-examined the methodology used to
estimate future roads, trails and landings. Using a more gppropriate approach, they indicated
that the deduction for future roads, trails and landings was underestimated by approximately
215 hectares (approximately 0.2 percent of the timber harvesting land base).

In conclusion, | find that the assumptions gpplied in the timber supply analysisfor existing
roads, trails and landings overestimate the base case timber supply by less than one percent. In
reviewing the concerns raised regarding future roads reductions, | conclude that timber supply
is overestimated by approximately 0.2 percent compared to the base case harvest projection. |
have taken the combined impact of these overestimates (less than 1.2 percent) and their
associated uncertainties into account in making my determination as described below under
Reasons for decison | request that the licensee re-examine these estimates—for both current
and future roads, trails and landings—in time for the next determination.

Exiging forest cover inventory

- general comments

The most recent forest cover inventory of TFL 49 was completed in 1996 to Vegetation
Resources Inventory (VRI) Phase | standards. This inventory information was updated for
depletions and growth to January 1, 1996 for use in the timber supply andyss.

Phase |l VRI sampling completed on the licence area was compiled and used by BCFS
Resources Inventory Branch gt&ff to audit the overdl accuracy of the volume projection
edimates for the TFL. The results of this assessment suggest that coniferous stand volumes
projected from the inventory file may be underestimated by up to 15 percent for stands older
than 60 years. Although this assessment strongly suggests the inventory volumes are
underestimated, it does not provide me with the satistical basis to gpply these results directly to
the timber supply analysis. The assessment provides generdized results which are datigtically
reliable for the entire TFL, but does not identify the accuracy of the volume estimatesin the
inventory data for a particular part or parts of, or for particular groups, species or site classes
withinthe TFL. Nevertheess, | find it likely that the base case timber supply is more favorable
than depicted in the base case harvest flow.
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A sengtivity analyss provided by the licensee showed that increasing existing stand volumes by
15 percent significantly increases timber supply in the medium term compared to the base case.
Theinitid harvest level can dso be maintained for an additiona two decades before declining. |
have congdered the above information and the related uncertainty in my Reasons for decison.

- age-class distribution

Approximately two percent of the timber harvesting land base is covered by stands more than
250 years old, 26 percent by stands between 140 and 250 years old, 47 percent by stands
between 60 and 140 years old and 25 percent by stands lessthan 60 yearsold. Stands
currently between 40 and 70 years old represent only six percent of the timber harvesting land
base and limit the available timber supply of TFL 49 in the medium term.

- species profile

The TFL 49 timber harvesting land base conssts of stands comprised primarily of lodgepole
pine, Douglasir, spruce, and basam. Approximately 43 percent of the timber harvesting land
base is covered by lodgepole pine-leading stands. Douglas-fir-, spruce- and balsam-leading
stands comprise a further 29 percent, 15 percent, and 13 percent respectively.

- volume estimates for existing stands

Volume estimates for existing stands were derived using the Variable Dengty Yidd Projection
(VDYP) modd. VDY Pisbased on information gathered from alarge number of sample plots
throughout the province, and is generdly accepted in B.C. as an adequate modd for projecting
volumesin exiding naturd ands. Asagenerd rulein making AAC determinations, and in the
absence of datisticaly vaid contradictory evidence for aparticular areg, | rely on VDYPto
project the volume of existing stands. In the timber supply andysis for TFL 49, the licensee
followed recognized procedures, and | therefore accept the estimates used for usein this
determination.

Expected rate of growth

- site productivity estimates

Inventory data includes estimates of Site productivity for each forest stand, expressed in terms of
adteindex. For agiven forest stand, the ste index is based on the height of the stand asa
function of itsage. The productivity of aste largely determines how quickly the trees on it will
grow, and therefore affects the time seedlings will take to reach green-up conditions, aswell as
the volumes of timber that will grow, and the age a which a stand will satisfy mature forest
cover requirements and reach a merchantable size or a minimum harvestable age.
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In generd, forest stands between 30 and 140 years of age provide the most accurate
measurement of Site productivity. Site indices determined from younger stands, and older
dtands that may not accuratdly reflect potentid Ste productivity. In young stands, growth often
depends as much on recent wesether, stocking density and competition from other vegetation as
it doesste qudity. In old stands, which have not been subject to management of stocking
density, the trees used to measure Site productivity may have grown under intense competition
or may have been damaged, and therefore may not reflect the true growing potentid of the Site.
This has been verified in severd areas of the province where studies—known as the old-growth
dteindex (OGSl) project—suggest that actua Steindices may be higher than those indicated
by exiging data from mature forests.

TFL 49 is composed of three administrative blocks: blocks A, B, and C. In deriving the base
case harvest projection, the licensee used standard BCFS Site curves to assign Site indexes for
stands older than 30 years, except for those stands older than 140 yearsin block B. For those
stands on block B, the licensee applied ecologica Ste association mapping to adjust the ste
index values of stands older than 140 years upon regeneration. Standsin blocks A and C were
not smilarly adjusted because no sSite association mapping was available for these blocks.

Stands with the same leading species were then grouped by age (less than 140 years and
greater than 140 years) and assigned to one of three productivity classes. The licensee then
derived area-weighted average Site indexes for each of these groups in order to generate yield
tables.

The licensee provided a sengitivity andyss to demongrate the impact on timber supply of
applying generd provincid OGSl adjustment equations to the older sandsin blocks A and C.
Application of these adjustments increased timber supply in the medium- and long-term by 23
percent and 12 percent respectively when compared to the base case harvest forecast.

| have reviewed the Ste index assgnments for TFL 49 and have consdered the likelihood that
Ste productivity may be sgnificantly underestimated in blocks A and C in my Reasons for
decison. | acknowledge the licensee' s use of Site association mapping and encourage the
licensee to further refine the estimates of Site productivity, particularly on blocks A and C,
before the next andysis.
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- aggregation procedures

For the timber supply andlyss, the inventory for TFL 49 was aggregated into 36 andysis units
based on inventory type group (leading species), productivity class, age and location. Exigting
and managed stand yields were generated for each of these andysis units. | have reviewed the
goproach used and congder the licensee' s analysis unit definitions and aggregation procedures
to be acceptable for usein this determination. | note the licensee’ s analysis units are quite
detalled and effectively capture the productivity of this unit.

- volume estimates for regenerated stands

Volume estimates for regenerated stands were derived using the Table Interpolation Program
for Stand Yields (batch TIPSY verson 1.0) growth and yield modd. This computer program
was devel oped by the BCFS and is generdly accepted in B.C. as an appropriate model for
projecting yields from managed stands.

In the timber supply andlysis, al existing natural stands less than 30 years old—both of planted
and naturd origin—are assumed to be managed. All future regenerated stands except pine are
assumed to be planted. Fifty-two percent of pine-leading stands are assumed to be planted—
the baance are assumed to regenerate naturaly. Initia stocking for al species, both planted
and natura was assumed to be 1400 stems per hectare. BCFS Research Branch staff reviewed
and gpproved al managed stand yield tables used in the andysis.

Riverdgde provided a sengtivity analyss to demondtrate the impact on timber supply of
increasing and decreasing regenerated stand yields by ten percent. The resultsindicated a 12
percent increase and ten percent decrease respectively to the long-term base case harvest
projection. While long-term timber supply is sengitive to uncertainties in regenerated stand
yields, the sengtivity analys's showed there was no short- or medium-term impact compared to
the base case harvest projection.

Having reviewed the assumptions used in the base case as well as the associated sengitivity
andysis, | am satisfied that the estimates of regenerated stand volumes appropriately represent
past and likely future management. | therefore find them acceptable for usein this
determination.

- operational adjustment factors (OAFs)

To account for the loss of timber volume due to operationa conditions, the licensee applied
Operationa Adjustment Factors (OAFs) to the yield projections for regenerated stands used in
the timber supply andlysis. Riverside applied aten percent OAF for unmapped stand openings
(OAF 1) and afive percent OAF to account for decay and age-related |0sses such as waste
and breakage during harvest (OAF 2).
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While the OAF 1 used islower than values gpplied in other units, the licensee indicates thet the
reduction factor is appropriate because the recent vegetation inventory provides better
resolution and mapping of non-productive areas. BCFS Research Branch staff have reviewed
the licensee’ s OAFs and congder the evidence provided justifies a smdl reduction to the
gtandard 15 percent OAF 1. | agree with their assessment noting the precise magnitude of this
reduction is uncertain and requires further investigation. However for the purposes of this
determination, and in the absence of better information, | accept the licensee' s assumptions
regarding OAFs. | aso request that the licensee further examine and refine the OAFs before
the next andyss.

- minimum harvestable ages

Minimum harvestable age is an estimate of the earliest age & which astand has grownto a
harvestable condition. Changing the minimum harvestable age generdly affects when second
growth stands will be available for harvest and, accordingly, how quickly exigting stands may be
harvested. In practice, many forest stands will be harvested at much older ages than the
minimum, due to congtraints on harvesting which arise from managing for other forest vaues
such asvisud qudity, wildlife and water qudity.

Inthe TFL 49 timber supply andyss, minimum harvestable ages of sands were based on
culmination age. Culmination age ranged from 70 to 140 years for existing natural stands, and
from 50 to 140 years for managed stands. Stand volumes at culmination age ranged from 89
cubic metres to 296 cubic metres per hectare for existing stands and 148 cubic metres to 438
cubic metres per hectare for regenerated stands.

The licensee performed a sengtivity analysis to show the impact on timber supply of varying
minimum harvestable age. The results showed that reducing the minimum harvestable age by ten
percent Sgnificantly increases timber supply in the medium term because more timber is
available during the period when the availability of culminated stands limits harvest flow.

Predicting the age a which stands may be harvested in the future is difficult and subject to
consderable uncertainty. While | note that many of the sands on TFL 49 will culminate a a
volume less than 100 cubic meters per hectare | acknowledge that Riverside has successfully
demondtrated performance in stands of comparable volume. Having consdered the age and
volume criteriawhich were gpplied in the analysis, | accept the minimum harvestable ages
modelled in the base case as satisfactory for usein this determination.
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Haved profile

The licensee did not assume stands would be harvested according to a specific species profilein
the base case timber supply. 1n the model, age was used to select sands for harvest; relaive
oldest stands were harvested first.

Although no explicit condderation was given to moddling species profile in the andysis, | note
that the assumptions used in effect Smulate a harvest which closay gpproximates the current
species profile of older gandson TFL 49. Asaresult, and with no better information, | find the
method used to mode the harvest profile acceptable for usein this determination.

(i) theexpected timethat it will take the forest to become re-established on the
area following denudation:

Regeneration ddlay

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. In the timber
supply analyss, the licensee assigned aregeneration delay of four yearsto regenerating
Douglasfir and naturd pine stands and a three year delay for dl other species. BCFS Didtrict
saff have reviewed the regeneration delays used and find them to adequately represent current
practice. Having reviewed the assumptions used in the analysis, | accept the estimates of
regeneraion delay as suitable for this determination.

Not-satisfactorily-restocked areas

Not-satisfactorily-restocked (NSR) areas consist of productive forest [and that has been
denuded and has faled, partidly or completely, to regenerate either naturaly or by planting or
seeding to the specified or desired “free growing” standards for the Site.

On TFL 49 there are approximately 3806 hectares of NSR area within the timber harvesting
land base. In the timber supply andysis, Riversde incorrectly assumed that the NSR area
would be evenly distributed across the full range of agesin age class 1 (1-10 years). In
addition, no regeneration delay was assumed in the yield estimates for existing Sands and asa
result, in the model NSR areas will be scheduled for harvest earlier than in practice. Green-up
ages will also be misrepresented.

| have reviewed the assumptions and conclude that the modelling technique used to account for
NSR areas likely overestimates the base case timber supply in the short- and medium-terms, by
asmadl but unquantified amount and have discussed this below in my Reasons for decison.
Before the next determination, | request the licensee review the moddling assumptions to
provide a more accurate accounting of NSR aress.
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I mpediments to prompt regeneration

The licensee s ESA inventory identified 486 hectares of areas where stand regeneration would
be difficult to re-establish. These areas were gppropriately removed from the timber harvesting
land base. | have no reason to disagree with the assumptions provided, and accept that this
factor has been accounted for gppropriately.

(iii) silvicultural treatmentsto be applied to the area:

Siviculturd sygems

The predominant slviculturd system currently in use on TFL 49 is clearcutting. According to
the licensee, partia cutting systems account for approximatdly five percent of the total volume
harvested annualy and are presently employed on the driest Sites of the TFL.

In the timber supply analysis, TFL 49 was modelled as being clearcut with no specific
accounting made for the smdl areathat is currently harvested using partia cutting systems.
Riversde provided a sengtivity anadysis to amulate the effect of using partid cutting sysems on
the base case timber supply projection. The andysis showed afive percent decrease in long-
term timber supply with no impact in the short- and medium- term harvest flow.

| acknowledge that, while methods to more accurately reflect partiad cutting syssemsin growth
and yield modes and timber supply analyses are currently being developed, there is il
consderable uncertainty with the methods used to modd these syssems. Dueto the rlaively
amadl areathat is currently harvested using systemns other than clearcutting, | am satisfied thet the
approach used by the licensee provides a reasonable smulation of current practice. Having
reviewed the information including the associated sengtivity analyss, | note asmal unquantified
downward impact on timber supply due to this factor and have discussed this below in my
Reasons for decision. | request the licensee provide more explicit modelling of sivicultura
gystemsin time for the next determination.

Siviculturd tregtments

Basic slviculture on TFL 49 includes Ste preparation, planting of suitable species, and
treatments to ensure that regenerated areas achieve free-growing status within a specified
period. In the base case anaysis, existing stands were regenerated to preferred species
combinations assgned by thelicensee. Initid stocking densities were modelled at 1400 stems
per hectare for al species.

BCFS Didtrict gaff have reviewed the licenseg’ s regeneration assumptions and observe that
operationdly, balsam stands do not generally regenerate entirely to spruce stands as was
modelled in the base case timber supply andysis. While yidds from managed spruce and
balsam stands on the same Site are generdly comparable, | note that in the TFL 49 base case,
regenerated spruce yieds incorporate genetic gains of seven percent.
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No such gains are yet available for balsam. Therefore if regeneration of existing balsam stands
includes a significant balsam component—asis likely on TFL 49—the base case harvest
forecast will be reduced in the long term by asmadl (Iess than one percent) but uncertain
amount.

BCFS Didrict and BC Environment staff advise that because of ungulate winter range
requirements, Douglas-fir sands should not be regenerated to stands consisting of 90 percent
lodgepole pine and 10 percent Douglasir, as was assumed in the base case. Thelicensee dso
indicates that operationally Douglasfir stands are regenerated to 50 percent Douglasfir and
50 percent lodgepole pine to address root rot concerns.

| ds0 note that on these Sites, interior lodgepole pine yields are substantidly higher than interior
Douglasfir ¢and yields and culmination age is 30 to 40 years lessfor pine dands. Therefore, if
Douglasfir stands are harvested and subsequently regenerated with a higher component of
Douglas-fir than was moddled in the base case, | estimate the long-term base case harvest level
may be reduced by up to five percent with an uncertain but potentialy negative impact on the
medium-term harvest flow.

In summary, | note that the regeneration assumptions employed by the licensee do not entirely
reflect operational practice. While the precise impact on timber supply due to uncertainties
regarding appropriate gpecies combinations used to regenerate balsam and Douglas-fir sandsis
unknown, | acknowledge that the base case timber supply may be overestimated by up to sx
percent, and have discussed this below under Reasons for decision. | request the licensee
clarify the regeneration regimes for TFL 49 in time for the next andyss.

Intensve glviculture

Intensive slviculture activities incdlude commercid thinning, juvenile spacing, pruning, fertilization,
and genetic improvement. | will discuss these treetments below under their gppropriate
sections.

With the exception of genetic improvement (described below), intensive slviculture is practiced
to alimited extent on TFL 49. | acknowledge the licensee s interest in exploring the potentid
for increasing timber supply by applying more intensve sivicultura treetments. While these
activities may provide an opportunity to increase timber supply, without a comprehengve
strategy or proven application of these activities on the TFL, | cannot account for any potentia
increase in timber supply in this determination. If and when these potentid treatments become
current practice, their implications will be assessed in future AAC determinations.
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- genetic improvement

Geneticaly-improved planting stock for many commercid tree speciesis currently being used
across the province. Theam of tree improvement isto breed trees with increased growth rates,
improved wood properties and greater resistance to insect pests and diseases. On TFL 49 the
licensee uses a dgnificant amount of improved interior spruce seed for reforestation and has
committed to further increase its use in future reforestation plans.

To account for the use of improved seed, Riversde increased the Site index of those stands
planted with spruce and pine based on their year of establishment. Site index increases of
between two percent (spruce planted from 1992 to 1997) and 5.5 percent (genetically-
improved pine planted after 1998) were used in the andysis. BCFS Research Branch has
reviewed the Ste index assgnments for geneticaly improved regeneration and agree they
gpproximate the intended volume gains.

| acknowledge the licensee’ s commitment to expanding the use of geneticaly improved seed
and am satified that the assumptions used in the timber supply analysis reflect current practice,
and therefore accept them for use in this determination.

- fertilization

No areas of TFL 49 have been fertilized and currently no areas are planned for treatment.
Therefore the licensee did not account for fertilization in the timber supply andlyss. If and when
any fertilization trestments are planned and implemented operaiondly, | will consder the
associated impacts in future AAC determinations.

- juvenile spacing

Between 1980 and 1996, an average of 460 hectares per year was juvenile spaced on TFL 49.
For the andys's, Riversde assumed that the stocking standards used in developing yield
projections for regenerated stands adequately reflect expected yields for spaced stands. | am
satisfied that the spacing assumptions used in the timber supply analysis reflect current practice,
and therefore accept them for use in this determination.

| dso acknowledge Riversde sinitiative in developing an Enhanced Forest Management Filot
Project and will consider the effects on timber supply of any rdated intensve silviculture
trestments including juvenile spacing in future determinations

- commercial thinning

Commercid thinning is the harvesting, in a maturing stand, of trees large enough to be
consdered acommercid product. While | note that sngle-entry commercia thinning regimes
do not generally increase the yied of specific stands, they can provide opportunities to harvest
timber in areas where harvesting must be limited to meet avariety of other resource objectives.
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| acknowledge that the licensee is investigating opportunities for commercid thinning in salected
gands. However, no commercid thinning operations have been completed to date and noneis
planned for the duration of MP No. 3.

Commercid thinning was therefore gppropriately not moddled in the timber supply andyss. |
acknowledge that the timber supply andlysis reflects current operationa practice and thus have
made no associated adjustment to the base case harvest projection for this determination.

- stand conversion

In the timber supply andysis 3854 hectares of young aspen stands on TFL 49 were not
included in the base case harvest forecast. Riverside currently has no plans to harvest aspen.
However, as these stands age they may naturally succeed to conifer species and be available for
harvest in the future. To Smulate the potentia impact of this succession on future timber supply,
the licensee provided a sengtivity analysis which assumed these stands would revert to conifer
species by age 150 years. The licensee aso assumed that 978 hectares of overstocked
lodgepole pine stands would be harvested and adequately regenerated in 50 years. The
andyss showed that converting these sites to productive conifer stands increases long-term
timber supply by 1.7 percent over the base case harvest forecast.

| note that accurate growth and yield information on the dynamics of deciduous and
overstocked stands is currently very limited. However, management practices amed at
successfully converting these areas into commercial tree species present an opportunity to
increase the timber harvesting land base and future timber supplies. However, no specific stand
converson treatments have been demondtrated to date. 1f and when these treatments are
proven operationdly, | will consider the associated timber supply impacts in future
determinations.

(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 quality of trees that must be harvested
and removed from an area during harvesting operations. These standards were incorporated
into the timber supply andysis for TFL 49 to estimate minimum merchantable stand volume.

For dl species harvested on TFL 49, the utilization standards used in the andysiswere a
12.5 centimetre minimum diameter-a-breast-height (dbh) with a 30-centimetre sump height
and 10-centimetre top-diameter-insgde-bark. BCFS Didtrict staff confirm that the

12.5 centimetre minimum dbh reflects operationd practice on TFL 49 but note that the
corresponding interior utilization standard for species other than pineisa 17.5 centimetre dbh.
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In addition, the licensee maintains that the current practice on TFL 49 result in a 20-centimetre
stump height, not the 30-centimeter sump height used in the andysis. BCFS Didrict Saff agree
that, except in areas where snow pack makes a 20-centimetre ssump height difficult to achieve,
Riversde harvests stands to a 20-centimeter sump height.

| acknowledge that the utilization standards regarding the minimum dbh used in the timber
supply analysis reasonably reflect current practice. Reducing sump heights increases the
volume of timber recovered and increases the base case timber supply by a smdl but uncertain
amount.

For this determination, | am prepared to accept that sump heights have been conservatively
modelled and may work to increase the base case timber supply over the forecast period by
less than one percent. | have discussed this below in my Reasonsfor decision. | request that
the licensee develop a more refined method to account for lower ssump heights on TFL 49
before the next andysis.

Decay, waste and breakage

To account for decay, waste and bregkage, the licensee generated yield tables using locd data
from Okanagan specid cruise factors #187 for Douglas-ir, cedar and hemlock. Lossfactors
for Forest Inventory Zone D were used for al other species. This gpproach was reviewed and
accepted for use in the timber supply analysis by BCFS Resources Inventory Branch staff.

| consder the estimates for decay, waste and breskage used in the timber supply analysisto
reflect the best available information and suitable for use in this determination.

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

I ntegrated resource management objectives

The Minigtry 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 redization of fisheries, wildlife, water, outdoor recreation and other natura 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 congdered in AAC determinations.
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- non-timber resource inventories and assessments

From 1991 to 1997, inventories for environmentally sensitive areas (ESAS), recregtion
resources, landscape, wildlife and riparian resources, have been conducted or updated.
Ecologica mapping on block B of TFL 49 was completed in 1982. These inventories—
reviewed and approved by Kamloops Forest Region staff—were used to develop data
assumptions for the timber supply analysis as further discussed below under the appropriate
sections.

- sensitive soils

Rivergde identified 5798 hectares of areas with highly and moderately sensitive soils on the TFL
based on the 1991 ESA inventory. Only areas with highly sensitive soils—atotd of 1546
hectares—were excluded from the timber harvesting land base. BCFS staff agree with the
licensee' s assumptions and accounting for sengitive soils.

Having reviewed the information, | find that the assumptions used to account for sendtive soils
suitably reflect current practices and are gppropriate for this determination.

- archaeological sites

An Archaeologica Overview Assessment was conducted in the Okanagan Timber Supply area.
A single culturdly modified tree was identified within the VVernon Forest Didtrict. | am advised
that no reserve area was required to protect this Site.

At thistime | have no information to suggest whether, or to what extent, the timber supply in
TFL 49 may be affected by archaeological or historica values. To date no areason TFL 49
have been identified as requiring protection for culturd heritage or archaeologica resources.
However, additiond assessments may be completed before the next timber supply andysis. If
the results of these assessments indicate a need to exclude areas from the timber harvesting land
base, the impact on timber supply will be consdered in future AAC determinations.

- recreation

TFL 49 provides various recreationa opportunities including boating, camping, hiking and
fishing. A tota of 540 hectares of recreation reserves, designated to provide long-term public
access (mainly around lakes) was excluded from the timber harvesting land base. For the
purposes of this determination | am satisfied that the licensee has used the best available
information and has adequately accounted for recreation concerns.

- wildlife habitat

TFL 49 supports many large mamma species including moose, mule deer, and black bear and
aswel asvarious birds, reptiles, amphibians and invertebrate species. Arees having critical
importance to wildlife are identified in the licensee' s current ESA inventory. ThisESA inventory
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identifies gpproximately 1422 hectares of areas having high wildlife values (Ewl) and 13 291
hectares of areas having moderate wildlife values (Ew2).

None of these areas was removed from the timber harvesting land base to specificaly account
for wildlife values. Ingtead, forest cover requirements were gpplied to 17 746 hectares of
ungulate winter range on TFL 49 identified in the Canada Land Inventory of Wildlife Habitat
(CLI). Thelicensee contends that there is a strong correlation between the boundaries of the
wildlife ESAs and those identified as ungulate winter range areas in the CLI. BC Environment
daff agree that the areas are geographically smilar and find the comparison appropriate for
timber supply analys's purposes.

Congstent with the Forest Practices Code Operational Planning Regulation, the Vernon and
Penticton Digtrict Managers, as well as the designated environment officids have collectively
established management objectives for the ungulate winter range areas on TFL 49. To Smulate
these objectives in the timber supply anayss, the licensee applied forest cover requirements
based on the Okanagan IRM Timber Harvesting Guidelines. 1n the base case a maximum of
20 percent of the productive area was permitted to support stands less than three metres tal
and aminimum of 40 percent of the productive area was required to support stands older than
age 90. BCFS Didtrict and BC Environment staff have reviewed the gpproach used and agree
that the licensee used an acceptable method to modd ungulate winter range.

Having reviewed the criteria and assumptions used in the andlysis, | accept the information
regarding ungulate winter range as modelled and have made no further adjustments. | note that
in conjunction with BCFS and BC Environment gaff, the licensee will be reviewing and updating
ungulate winter range areas by October 15, 2003, as required by the Operational Planning
Regulation of the Forest Practices Code. Any new information can be incorporated into
subsequent timber supply analyses.

TFL 49 may dso provide habitat to red- and blue-listed (identified) wildlife species including the
Northern Goshawk. To date no nesting sites have been found nor were any red- or blue listed
wildlife gpedies (including goshawks) explicitly modeled in the timber supply andyss. Should
new information be provided on goshawks or other identified wildlife species, including their
potentia impacts on timber supply of aprovincid wildlife srategy, this can be incorporated into
future timber supply analyses.

- riparian habitat

Riparian habitats occur dong the streams and around lakes and wetlands. The Forest
Practices Code requires the establishment of riparian reserve zones (RRZs) that exclude timber
harvesting, and riparian management zones (RMZs) that redtrict timber harvesting in order to
protect riparian and aquatic habitats. Stream riparian classes are designated S1 to

S6 depending on the presence of fish, stream channed width, and presence of community
watersheds.
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For TFL 49 riparian areas were classfied based on field surveys in addition to loca knowledge,
and then incorporated into the licensee's Geographic Information Systems (GIS) database.
Insufficient detall was avallable to precisdy dassfy dl streams. Approximatey 5226 kilometers
of unclassified sreams identified in the inventory—mainly smaller higher order sSreams—were
therefore assigned to the S6 stream category for the purposes of the analysis.

Using Gl S-based techniques, and widths specified in the Riparian Management Area
Guidebook, the licensee created riparian buffers adjacent to the streams, lakes and wetlands to
gpproximate the areain RRZs on TFL 49. To account for the corresponding RMZs, the
licensee developed aforest cover requirement for the tota riparian management zone by area
weighting the maximum retention levels for each stream class as edtablished in the Riparian
Management Area Guidebook. Using this method, the licensee derived an overdl minimum
retention level (16 percent) for stands older than age 100 and gpplied thisto the RMZs in the
andyss.

The accepted process for ng lake shore management zones and appropriate forest
management activities near lakes is detailed in the Lake Classification and Lakeshore
Management Guidebook, Kamloops Forest Region. This guidebook was adopted after
completion of the timber supply andyss and as aresult, BCFS Didrict saff estimate that
approximately 424 hectares of lakeshore reserves and 3100 hectares of 1akeshore management
zones were not accounted for in the timber supply andyss.

| have reviewed the above information and note that a high proportion of streams
(approximately 88 percent) are unclassified. While many of these unclassified sreams may be
S6 streams, based on my knowledge of smilar terrain, | find it likely that some of the
unclassified streams (defaulted to S6) arein fact 4 streams. However, the licensee has used
the best available information and has identified this as an information deficiency.

| conclude that the implications of not fully accounting for lakeshore management aress actsto
reduce the base case timber supply by less than one percent and have discussed this below in
my Reasons for decison. | note that regardless of the assumptions made for the analysis, the
licensee will till be required to meet the standards of the Forest Practices Code.
Notwithstanding this requirement, | expect the licensee to thoroughly review the riparian
inventory and classification before the next timber supply andyss and AAC determination.

- green-up and adjacency

Green-up time refers to the period following harvesting necessary for a regenerating stand to
attain a specified height and stocking. Current harvesting practices limit the size and shape of
cutblocks, and establish minimum green-up conditions as a means of moderating the effect of
additiond harvesting in adjacent stands. Adjacency and green-up requirements provide for a
digtribution of harvested areas and retention of forest cover in avariety of age classes acrossthe
landscape.
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In the TFL 49 base case, the licensee used a green-up height of three metresin the integrated
resources management (IRM) zone. The licensee assumed that at any time, no more than 33
percent of the productive land base may consst of stands of trees less than three metrestall.
Although the congtraint was applied to the productive land base rather than the timber
harvesting land base, the methodology used istypica of many timber supply andyses. Detalled
examination of anayds results showed that throughout the planning horizon, disturbance levels
rarely exceeded ten percent, well below the maximum permitted disturbance. Thisindicates that
the congraint applied would also be met on the timber harvesting land base.

Riversde provided a senstivity analyss which showed that timber supply on TFL 49 is not
greatly affected by changesin green-up height requirements. Relaxing the green-up height
requirement in the IRM zone from three metres to two metres does not impact the base case
harvest forecast.

Having reviewed the above information, | accept the licensee' s base case projection as suitable
for this determination, noting that what was modelled reflects current practice on the TFL.

- watershed considerations

TFL 49 contains severa community watersheds where the protection of water qudity and
quantity is of primary concern. The Lambly, Powers, Norris, Hope and Siver Creek
watersheds comprise 18 673 hectares—approximately 15 percent of the TFL area. These
watersheds are designated as community watersheds under the Forest Practices Code.

In the base case the licensee included these community watersheds in the genera IRM zone;
there was no explicit modelling for community watersheds. BCFS hydrologists suggest that
stands averaging three metres—the height modelled in the base case—are unlikely to provide
the conditions required to achieve water qudity and quantity objectivesin community
watersheds.

Riverdde provided a sengtivity andyssto show the impact of gpplying forest cover
requirements comparable to those used in the adjacent Okanagan TSA andysisto areas
designated as community watersheds. The requirements allowed 20 percent of the productive
areawithin community watersheds to be covered by stands of trees less than six metresin
height. The results of the sengitivity andlyssindicate that these more retrictive forest cover
requirements reduce timber supply in the medium-term compared to the base case forecast.
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| acknowledge that the Forest Practices Code requires the assessment of community
watersheds to establish their susceptibility to adverse effects on water values due to forest
practices. | note the licensee has committed to undertake or complete watershed assessments
consgtent with the Interior Water shed Assessment Procedures Guidebook. | aso note that
the local water advisory committee is currently reviewing forest management activities within
watersheds in cooperation with the licensee. | will take the results of these assessments into
account in future determinations.

In summary, | have reviewed the information on watershed consderations and find thet the
gppropriate management regime within the community watersheds may be more redtrictive to
timber harvesting in the future. Moreover, the licensee' s sengitivity analysi's suggests that more
redtrictive forest cover requirements will have a sgnificant downward impact on the base case
timber supply. However, given the need for more analysi's specific to the TFL—as opposed to
applying area-weighted congtraints derived from the adjacent Okanagan TSA—it isnot clear
that the magnitude of this downward influence is accuratdly represented by the sengtivity
andysis. | have consdered thisin my determination as discussed below in Reasons for
decision.

- visually sensitive areas

Careful management of scenic areas near recregtiond Stes, highways and lakes is an important
IRM objective and is part of the BCFS mandate to manage the recreation resource.
“Recresation resource’ is defined in the Forest Practices Code to include a* scenic or
wilderness feature or setting that has recreationa sgnificance or vaue.” In order to manage
such scenic features, visua landscape foresters in British Columbia, in collaboration with
gpecidigsin other parts of the world, have developed procedures for identifying and managing
visudly sengitive areas. These procedures incorporate both biophysica (e.g., ope,
topography) and socid factors to provide recommended visud quality objectives (VQOs) that
specify an acceptable amount of visble disturbancein agiven area.

To meet these objectives, congraints must be placed on timber harvesting, road building and
other forest practicesin the sendtive areas. The congtraints are based on research and
experience and on public preferences and acceptance of degrees of ateration of visua
landscapes. The congraints are normally expressed in terms of forest cover requirements that
relate to the maximum alowable percentage of a viewshed that can be harvested a any one
time, and to “visudly effective green-up”¥4 that is, the stage a which regeneration has been
shown to be visudly acceptable to the public.

A visud landscape inventory for TFL 49 was completed in 1993 and has been accepted by the
Kamloops Forest Regiond Manager. The inventory includes areas where visud quality is of
potentia significance. Consistent with the Forest Practices Code, VQOs for TFL 49 were
established by the Penticton and Vernon Digtrict Managers on April 26, 1996 and November
12, 1996 respectively.
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In the base case, the licensee gpplied forest cover congtraints to each of three different VQO
zones covering approximately 19 590 hectares of the productive forest on TFL 49. At thetime
of the anadlysis, Riverside used standard BCFS procedures to determine the proportion of
alowable disturbance and the minimum green-up ages for each VQO zone. In the base case,
visudly effective green-up was assumed to occur at afive-metre Ste height. In asengtivity
andysis, Riversde showed show that increasing the green-up height to Six metres—as was used
in the 1994 timber supply andysis for the Okanagan TSA—from five metres had no impact on
the base case harvest flow.

The licensee d 0 provided a sengtivity analysis to demondrate the impact of changing the
alowable percent disturbance in the VQO zones. Increasing the dlowable disturbance by three
percent increased the base case timber supply by 3.4 percent in the long-term. Conversdly,
decreasing the dlowable disturbance produced a moderate reduction to medium-term timber
supply but had no impact in the first decade.

For this analysis the licensee used acceptable procedures to modd visually senstive aress. |
acknowledge that VQOs have been designated for TFL 49 and note that the licensee
adequately moddled these objectives in the timber supply andysis. | therefore find the
information acceptable for use in this determination.

- biodiversity

Biologicd diversty, or biodiversty, is defined as the full range of living organiams, in dl their
forms and levels of organization, and includes the diversity of genes, species and ecosystems,
and the evolutionary and functiond processes that link them. Under the Forest Practices
Code, biodiversity in agiven management unit is assessed and managed at the stand and
landscape levels. In the timber supply andysis for TFL 49, areas both within and outsde of the
timber harvesting land base were assumed to contribute to meeting biodiversity requirements.

- stand-level biodiversity

Sand-leve biodiversity is managed by retaining reserves of mature timber, or wildlife tree
patches, within cutblocks and in adjacent inoperable and other retained areas to provide
gructurd diveraty and wildlife habitat.

In the timber supply andlysisfor TFL 49, Riverside used computer (GIS) methods to buffer all
areas previoudy deducted from the productive land base with a 250-metre wide band. The
licensee assumed that the area more distant than the 250 metre buffer required retention of
wildlife tree patches. The licensee then gpplied proceduresin the Biodiver sity Guidebook to
estimate the proportion of additiona arearequired for wildlife tree patches. Using this
technique, Riversde deducted 5501 hectares—approximately four percent of the productive
forest—to account for stand level biodiversity.
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BCFS Didtrict staff and BC Environment specidists support the assumptions and approach
used in the andyss. The licensee dso provided a sendtivity andysis which showed that the
retention of wildlife trees has a significant medium- to long-term impact on timber supply
compared to the base case harvest flow.

| find the assumptions used in the base case to account for wildlife tree patches are cons stent
with the provisons of the Biodiversity Guidebook aswdl aswith my experiencein smilar
interior units. The licensee used an acceptable methodology and | therefore accept the
information as modelled and find it gppropriate for usein this determination.

- landscape-level biodiversity

Landscape-level biodiveraty objectives involve maintaining forests with a variety of patch sizes,
sera stages, and forest stand attributes and structures across a variety of ecosystems and
landscapes. The Biodiversity Guidebook is based in part on the principle that maintaining such
attributes and dructures, together with connectivity of ecosystems and the maintenance of
forested areas of sufficient Sze to maintain forest interior habitat conditions, will provide for the
habitat needs of most forest and range organisms.

A mgor congderation in managing for biodiversty a the landscape levd isleaving sufficient and
appropriately located patches of old-growth forests for species dependent on, or strongly
associated with, old-growth forests. Although some generd forest management practices can
broadly accommodate the needs of most species, more often avariety of practicesis needed to
represent the different naturd disturbance patterns under which specific ecosystems have
evolved. Naturd disturbance patterns vary from frequent wildfiresin the dry interior regionsto
rare stand disturbance events in the wetter coastd regions.

The delineation and forma designation of “landscape units’ is akey component of a subregiona
biodiversty management Strategy. A range of biodiversity emphasis options may be employed
when establishing biodiversty management objectives for alandscape unit. The Biodiversity
Guidebook outlines three biodiveraty emphass options¥s lower, intermediate and higher. If a
reasonable didtribution of options is maintained across the land basg, it is generaly consdered
that biodiversity can be maintained in conjunction with harvesting options.

For areas where landscape units have not been formaly established, or an emphasis option has
not been assigned for alandscape unit, in accordance with the Biodiver sity Guidebook, the
lower biodiversity emphasis option is used as a default to guide operations pending
establishment of landscape units and objectives. Current government policy, intended to
balance socid and economic impacts againg the risk to biodiversity, stipulates that the eventua
digtribution of emphass options within a sub-regiond planning unit should include approximately
45 percent of the area within the lower, 45 percent in the intermediate, and ten percent within
the higher biodiveraity emphasis options.
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For landscape units where old serd forests are in short supply but the economic and socia
consequences are deemed unacceptabl e, the Biodiversity Guidebook alows additiona
harvegting flexibility. In these cases aminimum of one third of the old sera forest retention
objectivein low emphasis areas described in the guidebook must be retained and the shortfall
recruited over time so that the intended old serd forest retention objective isin place within
three rotations.

Four draft landscape units overlapping TFL 49 have been ddlineated, namely the Upper
Samon, Okanagan West, Pennask and Trepanier landscape units. Because the portion of the
Pennask landscape unit overlapping TFL 49 represents only two percent of the timber
harvesting land base within the TFL, Riverside combined it with the Trepanier landscape unit to
amplify the andyss. Biodiversty emphads options have not yet been established on TFL 49,
therefore in the base case seral stage congtraints were modelled using the accepted distribution
of biodiversty emphass, congstent with the government policy described above.

In the base case severd factors concerning landscape level biodiversity were moddled using
assumptions that do not coincide with current policy. Landscape level biodiverdty congtraints
were moddled at the biogeoclimatic zone leve rather than the currently accepted and required
variant level. For low emphasis biodiversty areasthe old serd congtraint was modelled at one
third of the requirement for the entire forecast period rather than increasing it over timeto attain
the full requirement in three rotations (gpproximately 210 years). In addition, recruitment of
stands to meet old serd requirements was modelled to take place only within the productive
areatha does not contribute to timber supply. The timber harvesting land base was not included
to ensure that old seral objectives are met as closaly and as soon as possible.

The licensee provided severd sengtivity analyses investigating these issues. Resultsindicate that
varying each of these factors does not impact the short-term timber supply projected in the base
case. Impacts were confined to the medium- and long-term and | concluded that the magnitude
of these impacts adds no sgnificant risk to this decison.

In consderation of the above information, in addition to the fact that landscape units and
biodiversty emphasis options have not yet been formaly designated, | believe that current
landscape-levd biodiversity requirements can be accommodated within the TFL 49 timber
supply analysis. The licensee has demondrated that the minimum landscape-leve requirements
consgtent with existing government policy can be achieved in the short-term. For this
determination, | accept the landscape leve biodiversity assumptions as modelled, noting that
once the landscape units and biodiversity emphass options have formaly been established, the
potentia timber supply impacts will be incorporated into future timber supply anayses.
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(vi) any other information that, in the chief forester’s opinion, relatesto the
capability of the area to produce timber;

Okanagan/Shuswap Land and Resources Management Plan

In addition to the Ministry of Forests Act and the Forest Practices Code of B.C. Act, the
Okanagan/Shuswap Land and Resources Management Plan (LRMP) will provide regiond
planning guidance to the management of forest and range resources in the region.

The plan, scheduled for completion in 1999, will identify additiond protected areasin the
Southern Interior as well as ddlineate the boundaries of resource management zones and their
associated management objectives.

While 10 860 hectares within TFL 49 have been identified as candidates for eventual
protection, no decisons have yet been finalized by government. Consistent with my Guiding
Principles, | therefore cannot speculate on the potential implications of removing dl or some of
these areas from TFL 49, nor can | consider the impact on timber supply of eventua approved
management practices within specific resource management zones. | acknowledge that
completion and implementation of the LRMP may in future impact the timber supply of TFL 49
and am mindful that subsequent determinations for TFL 49 will reflect the ongoing
implementation of the LRMP.

Twenty-year plan

The purpose of the 20-year plan is to show if the harvest volume projected in the base case
over the next 20 years can be gppropriately configured in specific areas on the landscape.
Because TFL 49 extends across the boundaries of both the Penticton and VVernon Forest
Digtricts, Riverside prepared a 20-year plan for the areas within each digtrict.

The 20-year plan was conditionally accepted by both BCFS District Managers. Concerns
were expressed that the proportion of recently harvested areas in some community watersheds
isunusudly high. The proposed cutblock and road locations in severa watersheds were dso
identified as concerns. While BCFS Didtrict Managers have approved the plans, to address
these concerns, they suggest that hydrol ogic assessments should be undertaken in some
watersheds over the term of the 20-year plan.

| recognize that it may be difficult for the licensee to distribute the proposed harvest exactly as
configured in the 20-year plan. | am aso mindful that the 20-year plan is not an operationd
plan and recognize that it provides just one dternative distribution of the proposed harvest over
time. | am satisfied that for the first five-year period, the initia harvest leve in the base case can
be achieved and therefore find the 20-year plan appropriate for use in this determination.
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TFL 49 boundary adjustment

During the term of MP No. 2, the boundaries of TFL 49 were reviewed and the total land base
was reduced from 144 923 hectares to 143 760 hectares—the area used in the base case
timber supply andyss.

Riversde has further examined the location of the boundaries using Geographic Positioning
System (GPS) technology and dispute the conclusions that |led to the reduction to the TFL area.
Based on their review, Riverside indicated that the area of TFL 49 should be 144 726
hectares—966 hectares larger than the total area used in deriving the base case harvest
forecast. BCFS Penticton and Vernon Didtrict staff accept Riversade' s latest boundary survey
and therevised TFL area. The licensee provided a sengtivity anayss to demondrate the
impact on the base case timber supply of adding approximately 1000 hectaresto the TFL area.
The sengtivity andysis showed an increase in long-term timber supply of less than two percent.

| accept that the total land base of TFL 49 may be underestimated by approximately 1000
hectares. Whileit isunclear precisely what proportion of this area contributes to the timber
harvesting land base, | find that the increased areawill likely provide asmal increasein long-
term timber supply and have discussed this further in my Reasons for decision.

(b) theshort and long term implicationsto British Columbia of alter native rates of
timber harvesting from the area;

Alternative harvest flows

In addition to the base case forecast, the licensee provided severd aternative harvest forecadts.

One dternative tested the highest initid harvest level that could be attained with a maximum
decline rate of 10 percent per decade and a medium-term harvest leve that did not fall below
the base case harvest projection. Aninitia harvest level of 410 000 cubic metres per year was
achieved in thisdternative.

The licensee dso provided a harvest projection which showed an initia harvest level of 380 000
cubic metres per hectare, followed by amaximum rate of decline of 15 percent per decade to
an even harvest flow. This harvest forecast showed that amore rapid decline is possible with
no reduction to the long-term harvest level.

A third dternative harvest forecast—the “ Riverside Harvest Option”—used assumptions
different from those gpplied in the base case. In this option, the licensee increased existing stand
yidds by 15 percent; adjusted old growth site indexes on dl three blocks; added the entire
1000 hectare boundary adjustment (discussed above) to the timber harvesting land base; and
modelled landscape-leve biodiversity at one third of the old serd stage requirement. Applying
these assumptions, the licensee demongrated that the initial harvest level of 380 000 cubic
metres per year could be maintained for five decades before declining.
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These harvest projections demondtrate that congderable flexibility in the magnitude and duration
of theinitid harvest leve exigson TFL 49. Thisflexibility in the choice of aninitid harvest leve
indicates that, to the extent that assumptions in the base case may not have adequately
accounted for specific factors, these may till be accommodated for with acceptable rates of
dedline. | have been mindful of thisflexibility in making my determination.

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

Timber processing facilities

Logs harvested from TFL 49 are directed to the licensee' s Kelowna and Armstrong
manufacturing facilities. Both facilities operate a plywood plant and astud mill. Mill
requirements of the Kelowna and Armstrong facilities are gpproximately 674 200 and 842 700
cubic metres per year respectively. TFL 49 contributes approximately 35 percent of the
volume supplying the Armstrong and Kelowna operations. The baance originates largely from
the company’ s forest licenses in the Okanagan, Kamloops, and Merritt TSAs and includes
sgnificant purchases from private operators in the region.

Other operations near TFL 49 include a veneer plant and stud mill at Lumby, abox and palet
plant & Winfield and other processing facilities throughout southern interior B.C.

| note the contribution of the TFL 49 timber harvest to the licensee slocal operationsis
sgnificant, and have consdered thisin my determination.

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

Miniger' s letters and memorandum

The Minigter has expressed the economic and socid objectives of the Crown 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). | understand both
documents to apply to TFL 49. They are consstent with the objectives stated in the Forest
Renewd Plan and include forest sewardship, a stable timber supply, and dlowance of time for
communities to adjust to harvest-level changes in a managed trangtion from old-growth to
second-growth forests, so asto provide for community stability.
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The Minister stated in hisletter of July 28, 1994, that “any decreasesin alowable cut at this
time 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 areas. To encourage this, the Minister suggested consideration of partitioned
AACs. | have reviewed the opportunities for commercia thinning, and as discussed under
commercial thinning the licensee currently has no plansto include thisin its operations.

The Miniger’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 |
consdered the VQOs on TFL 49 and have made no further adjustments to the timber supply
estimate from that projected in the base case.

Locd objectives

The Minigter’ sletter of July 28, 1994, sates that the chief forester should consider important
socia and economic objectives that may be derived from the public input in the timber supply
review where these are consistent with government’ s broader objectives.

The licensee took a number of steps to provide opportunities for public review of the draft
statement of management obyjectives, options, and procedures (SMOOP); draft MP No. 3; 20-
year harvest plan; and timber supply andysis by advertiang in loca newspapers, holding open
houses, and making the documents available for public viewing.

The licensee recelved one written submission from the Shuswap Nation Triba Council
(discussed below). Although no other public response was received, | have considered the
generd employment and community gability implications of TFL 49 in my AAC determingtion.

Firg Nations

In awritten submission to Riversde, the Shuswap Nation Triba Council expressed generd
concerns regarding aborigind title and rights to the lands and resources within its traditiona
territory including TFL 49. | respect the Council’ s intention to enter into land claim negotiations
with the provincid government and as discussed above under “ Guiding Principles’, my
determination should in no way be congtrued as limiting the government’ slegd obligations with
respect to First Nationsissues. | note that no specific concerns affecting timber supply such as
sgnificant culturd dtes have been raised to date. Should additiond areas be identified, any
impacts can be reflected in future determinations to the extent that they may affect timber

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

Insect damage

Significant insect pests on TFL 49 include the mountain pine beetle, spruce bark beetle and
western balsam bark beetle. Riversde conducts an ongoing monitoring program to identify
infested or susceptible ands. Affected stands are given priority harvest to minimize further
damage.

The licensee presented a sengtivity anadysis to show the impact of assgning a priority to
harvesting lodgepole pine sands. This sengitivity anadlysis Smulates the potentia impact of a
mountain pine beetle infestation whereby affected |odgepole pine stands would be harvested to
control the spread to susceptible tands. The sengitivity analysi's demondrates that timber
supply isincreased by asmal amount in the medium-term when lodgepole pine ands are
assigned a priority for harvesting.

| acknowledge that infestations are subject to many biological and climatic factors and are
difficult to predict or control. Although the sengtivity andysis does not reflect current
performance, it does suggest additiond flexibility within the timber supply should amgor
mountain pine beetle infestation require a dramdtic shift in the harvest profile. Having reviewed
the information and assumptions used, | conclude that the analys's adequately represents insect
damage and therefore find it suitable for this determination.

Root rots

The incidence of stands affected by root rot can be particularly severe within the Interior Cedar-
Hemlock (ICH) and Interior Douglas-Fir (IDF) biogeoclimatic zones. About 39 percent of the
TFL 49 timber harvesting land base is within these two zones. BCFS Research Branch staff
estimate that yields in affected stands are gpproximately 20 to 30 percent below those
projected using the TIPSY growth and yield model. This reduction to sand volumeisin
addition to the reductions described previoudy under operational adjustment factors.

To approximate the potentia impacts on timber supply of root rots, the licensee pro-rated the
estimated reductionsin the ICH and IDF zonesto the entire TFL. Riverside then used the
resulting estimates in a sengitivity andyss to demondirate the potentia impact of root rot
infection on the base case harvest forecast. The andys's showed a sgnificant downward impact
on long-term timber supply but no short-term impact to the base case harvest flow.

Rivergde indicates that while root rot does exist on the TFL, not al stands within the ICH and
IDF are affected. The licensee therefore maintains that the impacts of root rots on the base
case harvest flow are less than suggested by the sengtivity analyss. While | have no information
to disoute these claims, | nonethel ess request the licensee work to compile more explicit
information on root rots specific to TFL 49 before the next andysis.
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In the meantime, for the purposes of this determination | consider that the incidence of root rots
on TFL 49 represents an unquantified reduction in long-term timber supply compared to the
base case forecast and have congdered thisin my Reasons for decison.

Unsalvaged |osses

Unsadvaged losses are timber volumes destroyed or damaged by naturd causes such asfire and
disease, but not recovered through salvage operations.

In the base case, the licensee gpplied estimates used in the draft Okanagan/Shuswap Land and
Resource Management Plan (LRMP) data package. Using this gpproach, losses to insects and
wind were estimated to be 12 800 and 2800 cubic metres per year respectively, or
approximately four percent of the AAC under MP No. No separate alowances were made for
fire. Thelicensee maintains that fire has been virtudly diminated from the TFL and an extensive
and accessible road network covers the mgority of the TFL, facilitating efficient sdvage
operations.

BCFS daff have reviewed the approach and assumptions used in the base case and find the
estimates for insects and wind damage to be adequate. Although the licensee has used the best
available information, | note thereis fill condderable uncertainty in the esimates. For example,
ggnificant timber losses from wildfire occurred this past summer in the region. While these
losses occurred outside of the TFL, their close proximity suggests that wildfire remains an
important concernin the area. As discussed above, the incidence of root rot and the related
impacts on timber supply are dso uncertain and | request that the licensee work to compile
more locd information on unsalvaged |osses specific to thisTFL. | will congder any new
findingsin future anayses.

For this determination, in the absence of better information, | accept the accounting for
unsalvaged losses as modelled.

Reasonsfor decision

In reaching my decision on an AAC for TFL 49, | have considered dl of the factors presented
above and have reasoned as follows:

For the reasons stated in “ Timber supply analysis’, and from reviewing the consderations as
recorded above, | accept the licensee' s base case as an adequate basis from which to assess
timber supply for this AAC determination.

In determining AACs, my condderations typicaly identify factors which, consdered separatdy,
indicate that the timber supply may be either 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 adding an dement of risk or uncertainty to the decision but
cannot be reliably quantified at the time of the determination. These |atter factors are accounted
for in determinations in more generd terms.
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The following factors have been identified as reasons why the timber supply projected in the
base case may have been dightly underestimated to an extent that may be quantified:

utilization standards: the licensee assumed a 30 centimetre sump height in the timber
supply andysis. However, except during periods of heavy snow pack, Riversde's current
practice isto harvest sands to a 20 centimetre sump height. | concluded that the base case
harvest forecast is underestimated by an amount that does not exceed one percent.

TFL boundary adjustment: since completion of the timber supply andyss, the licensee
reviewed the boundaries and found the total area of TFL 49 was 966 hectares larger than
the total areaused to derive the timber harvesting land base. Although it is uncertain exactly
what proportion of this area contributes to the timber harvesting land base, the licensee's
sengtivity anadyss demonstrated a potentia increase compared to the base case of up to two
percent in the medium and long term.

Counteracting the underestimates described above, one factor was identified that exertsa
downward influence on the base case timber supply projection to a degree that may be
guantified:

roads, trailsand landings. estimates for productivity losses due to roads, trails and
landings are underestimated in the base case. A review of this factor suggested that the
timber supply harvest projection in the base case is overestimated by up to 1.2 percent

Two additiond but unquantified factors that exert a potentia downward influence on timber
supply were adso identified:

not satisfactorily restocked areas: | concluded thet in the timber supply andyss, the
modelling technique used to account for NSR areas caused a small overestimate of timber
supply in the medium- to long term compared to the base case harvest forecast.

riparian areas. BCFS Didtrict Saff estimate that approximately 424 hectares of |akeshore
reserves and 3100 hectares of |akeshore management zones were not fully accounted for in
the timber supply andysis. | concluded that timber supply is overestimated in the base case
harvest forecast by less than one percent.

In ng the above factors | have concluded that those indicating underestimation (utilization
gandards, TFL boundary adjustment) and those indicating overestimation (existing roads, trails
and landings, and not-sufficiently-restocked areas) areas work to counteract one another.
Although the data | have reviewed do not alow firm quantification, a general assessment of the
these factors suggests that their combined influences on timber supply amount to an gpproximeate
offset and present no significant net risk to the viability of the base case projection.

Other factors were identified as contributing to a potentialy large underestimation of timber
supply but to a degree that cannot be quantified with accuracy:
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inventory (existing stand yields): | note that V egetation Resources Inventory Phase 1
sampling was used to broadly assess the accuracy of the inventory and am mindful of the
limitations of the methods used. The results of the assessment suggested that the existing
mature stand volumes may be underestimated by up to 15 percent. Sengtivity andysis
showed that when exigting mature stand volumes were increased by 15 percent, the initia
harvest level could be maintained for an additional two decades compared to the base case
harvest projection.

site productivity estimates. the licensee used ecosystemn Site association data to adjust old
growth ste indexesin block B. No corresponding information was available for blocks A
and C. However, the licensee gpplied provincid old growth ste index (OGSI) adjustment
equationsto blocks A and C in asengtivity andyss. The andyss suggests that the medium-
and long-term timber supply are underestimated by 24 percent and 12 percent respectively.

Counteracting factors were identified as contributing to a potentid overestimation of the timber
supply to a degree that currently cannot be quantified with accuracy:

regeneration: the regeneraion assumptions used in the timber analyss do not entirely reflect
operationd practice. Douglas-fir and balsam stands are not regenerated to the species mix
that was assumed in the andyss. While the impact on timber supply of modelling the
appropriate gpecies combinations used to regenerate these stands is uncertain, | concluded
that the base case harvest forecast may be overestimated by up to Sx percent in the medium
to long term.

root rot: root rot is known to occur in some areas on TFL 49. BCFS Research Branch
daff estimate that future yields in affected stands may be 20 to 30 percent below those
projected using the TIPSY growth and yiddd model. While the incidence and extent of
affected stands is uncertain, a sengitivity analyss provided by the licensee showed a potentid
downward impact on long-term timber supply of up to seven percent.

partial cutting: In thetimber supply andyss, the entire areawas moddled as being clearcut
with no specific accounting made for the proportionately smdl area currently harvested usng
partid cutting sysems. The licensee provided a sengtivity andyssto smulate the potentia
impact of using partid cutting systems on the TFL. While | note that the methods used to
model dternative silviculture systems are subject to considerable uncertainty, the anadysis
showed a potentid five percent decrease to the long-term harvest level.
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community watersheds: | have reviewed the information on community watersheds and
found that the management regime that will be goplied within the watershed areas, while
currently uncertain, may be more restrictive to timber harvesting than was assumed in the
base case. The licensee provided a sengitivity analysis that suggested a Sgnificant but
unquantified overestimation of the base case timber supply in the medium-term.

Reviewing the unquantifiable factors above | have considered asfollows: In the timber supply
andysis, the licensee provided an additiond timber supply forecast—the “ Riversade Harvest
Option”—as discussed under Alternate harvest flows. In this option the licensee incorporated
adjusted old growth steindexesin blocks A and C, (in addition to those aready accounted for
in block B) increased existing stand yields by 15 percent, and modelled landscape-level
biodiversty at onethird of the old serd stage requirement. Applying dl the potentialy positive
influences on timber supply would alow the initia harvest leve in the base case (380 000 cubic
metres per year) to be maintained for an additiond five decades as well as increase the long-
term harvest forecast by up to 13 percent. Reviewing this aternative harvest projection and
consdering the potentid influence of the unquantified downward factors (regeneration, root
rot, partial cutting and community water sheds) on timber supply, | conclude thereislittle
likelihood thet their combined effect will offset the potentid underestimations of timber supply
reflected in the inventory and estimates of site productivity. Moreover, the impact of
regeneration and root rot, while potentialy underestimating timber supply by up to sx and
seven percent respectively, work primarily in the long term and present little risk to short-term
timber supply. | note the potential impact of partia cutting on timber supply isaso primarily a
long-term issue, and most yield modelling completed to date elsewhere in the province has not
demondtrated sgnificant reductionsin timber supply compared to clearcut systems. A review of
the 20-year plan further confirms that the existing AAC can be spatialy configured for at least
another 20 yearsin the TFL without compromising resource management objectives.

Having considered and reviewed dl the factors documented above, and taking into account the
risk and uncertainty associated with the information provided, it is my conclusion that the base
case projected harvest level of 380 000 cubic metres per year represents a suitable harvest
level for TFL 49 a thistime.
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Deter mination

It is my determination that atimber harvest level that accommodates objectives for al forest
resources during the next five years, that reflects the socio-economic objectives of the Crown
for the areg, that ensures longer-term IRM objectives can be met, that reflects current
management practices, can best be achieved in TFL 49 at thistime by establishing an AAC of
380 000 cubic metres.

| mplementation

This determination comesinto effect on December 22, 1998 and will remain in effect until anew
AAC is determined, which must take place within five years of the effective date of this
determination. In the period following this determination and leading to the subsequent
determination, | expect the licensee to:

thoroughly review the riparian inventory including stream classification as well asthe
associated moddling assumptions before the next andysis,

review and refine operationa adjustment factors (OAFS);
review modelling assumptions around not-satisfactorily-restocked (NSR) aress,

provide more explicit modelling of partia cutting systems and the impacts of their expanded
goplicationto TFL 49;

improve the methodology for modelling sump heightsin the next timber supply anayss,
and,

in collaboration with MEL P and BCFS gaff, clarify management practices and modelling
assumptions for community watersheds.

D P

Larry Pedersen
Chief Forester

May 10, 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)

)

The chief forester must determine an alowable annual cut at least once every 5 years after the
date of the last determination, for

(& theCrownland in each timber supply area, excluding tree farm licence areas, community
forest agreement areas and woodlot licence areas, and

(b) eachtreefarm licence area.
If the minister
(& makesan order under section 7 (b) respecting atimber supply area, or

(b) amendsor entersinto atreefarm 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

©)

(o) 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
(& theallowableannual cut for the tree farm licence areais reduced under section 9 (3), and

(b) thechief forester subsequently determines, under subsection (1) of this section, the
alowable annual cut for the tree farm licence area,

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

@

©

If the allowable annual cut for the tree 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).

In determining 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
areaor tree farm licence areg,

Page 43



©)

™

G

AAC Rationale for TFL 49
(b) different types of timber and terrain in different parts of private land within atree farm
licence area, and

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

The regional 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.
The regional 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.

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

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

(i) the expected timethat it will take the forest to become re-established on the area
following denudation,

(i) 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 areathat reasonably can
be expected by use of the area for 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 from the area,

(c) 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.
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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
(a) 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 val ues are coordinated and integrated, in
consultation and cooperation with other ministries and agencies of the Crown and with the private
sector;

(d) encourage avigorous, efficient and world competitive timber processing industry in the Province;
and

(e) assert thefinancial interest of the Crown in its forest 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
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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
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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,




Al Province of ;’Im-s!w of
e & greast
British Columbia =~
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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.

@ N
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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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