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Question 1
In the wake of the mountain pine beetle outbreak, the allowable annual cut (AAC) in beetle impacted timber
supply areas (TSAs) are expected to decrease anywhere from 10-80% from the current levels. Section 8(8)
of the Forest Act describes the things that the Chief Forester must consider in determining the AAC for a
given timber supply area (TSA) or tree farm licence (TFL). Discuss these considerations as they apply to
beetle affected TSAs generally (i.e., do not use a specific TSA). Consider their implications for AAC
determination in beetle affected TSAs and potential strategies to improve mid-term timber supply. As an
advisor to the Chief Forester, what recommendations would you make if the goal is to improve the mid-term
timber supply in bark beetle affected TSAs?

Answer 1 (scored 89)

Improving Mid-Term Timber Supply
in Mountain Pine Beetle Affected
Timber Supply Areas
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Introduction
The ongoing mountain pine beetle (MPB) infestation in British Columbia has had critical
impacts on forest health, harvest levels, and timber supply. By 2015, most regions of the
province are expected to have lost two-thirds or more of their lodgepole pine to MPB (Schrier
2009). The salvage of beetle killed timber has required unprecedented uplifts in annual
allowable cut (AAC) for nearly every beetle impacted management unit in the province, which
will lead to a decline in mid-term timber supply levels before the return to stable long-term levels
can be achieved (MOF 2003).
When discussing timber supply, the “mid-term” refers to the period between the end of the
economic shelf life of MPB killed pine and the time when the forest has re-grown and again
become merchantable (Bell 2010). The period of time in which the mid-term condition exists
will vary significantly between management units, but at a provincial level, is expected to begin
in approximately 10 years and last for a further 50 years (Pousette and Hawkins 2006). The
extent of the decline in mid-term timber supply depends on many factors, including the extent to
which harvesting follows dead and dying pine, the extent of mortality in mature and immature
trees, regeneration delay in unharvested areas, and economic shelf life (Pousette and Hawkins
2006). Many analysts have shown the seriousness of the mid-term timber supply problem
(Pederson 2003; Raymer and Waters 2007), and significant research funding has gone into
determining ways to mitigate the decline in mid-term timber supply (MFML 2009).
This report discusses the implications of the MPB epidemic on the factors the Chief
Forester must consider when making AAC determinations, summarizes potential strategies to
improve mid-term timber supply in beetle affected timber supply areas, and provides
recommendations for implementing these strategies.
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Implications of the Mountain Pine Beetle on Annual Allowable Cut
Determination
The mountain pine beetle epidemic has significantly impacted many of the factors the
Chief Forester must consider, as described in Section 8(8) of the Forest Act (1996), when
determining the AAC for a timber supply area (TSA) or tree farm licence (TFL).
The rate of timber production that may be sustained on an area has been altered as a
consequence of the MPB epidemic. The composition of the forest has significantly changed, as
the majority of lodgepole pine has died, or is expected to die within the near future (Schrier
2009). The expected rate of growth of the forests will change in unharvested areas as the pine
dies and the understory releases, and will vary based on the amount of suitable secondary
structure (Raymer and Waters 2007), species and age class (Hawkins et al. 2010), and the
occurrence of natural regeneration (Astrup et al. 2008). Silviculture treatments in MPB affected
areas may include special treatments such as under-planting, reforestation with non-traditional
species (MFML 2010), or intensive silviculture (MFR 2009). The standard of timber utilization
may change as improved sawmill technology, new fiber uses, and supply-shortages dictate.
The short and long-term implications to British Columbia of alternative rates of timber
harvesting have been severely impacted by the MPB epidemic. Short-term AAC uplifts have
occurred in most TSAs with a significant component of lodgepole pine to address the salvage of
beetle killed timber (Pederson 2003), while long-term forecasts may change due to changes in
growing stock, species composition (Astrup et al. 2008), and growth and yield associated with
climate change forecasts (Hawkins and Rakochy 2007). The rate of harvesting of pine versus
non-pine species will have tremendous impact, as the faster the non-pine growing stock is
depleted, the more adversely the mid-term levels are impacted (Snetsinger 2011a). BC will
experience economic implications from increased rates of timber harvesting due to MPB salvage.
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The short-term increase in AAC has led to an increase in timber harvesting and available jobs,
coupled with a decrease in commodity prices as the supply of lumber far exceeds consumer
demand (Patriquin et al. 2007). The mid-term decline in AAC is expected to cause a direct
decline in economic activity within the affected regions, and commodity prices will likely
increase as the lumber supply is drastically reduced (Abbott et al. 2009).
The economic and social objectives of the government stress the importance of ensuring
long-term economic sustainability for communities affected by the MPB epidemic, recovering
the greatest value from dead timber, and conserving long-term forest values identified in landuse plans (Bell 2010). Due to the importance of maintaining a stable timber supply for the forest
industry, a primary objective in timber supply review (TSR) is to determine a harvest flow which
attains a stable, long-term harvest level in which the growing stock stabilizes (Snetsinger 2011a).
Balancing non-timber forests values with timber supply objectives to achieve a range of socioeconomic benefits, while analyzing how changes to current management practices and
administration could increase mid-term timber supply, is a key government priority (Bell 2010).
The current MPB epidemic has been the worst forest health infestation in BC’s recorded
history (Axelson et al. 2009; Schrier 2009). The resulting major salvage program has required
unprecedented uplifts in AAC, leading to a decline in mid-term timber supply levels before
stable long-term levels can be achieved (MOF 2003). The uncertainty associated with secondary
stand development (Hawkins and Rakochy 2007), economic thresholds, climate change
(Heineman et al. 2010) and other forest health agents (Heineman et al. 2010) makes timber
supply review more challenging and complex than in the past. The Chief Forester must balance
AAC uplifts to salvage dead pine with trying to reduce the decline in the mid-term timber
supply, while taking into account integrated resource management objectives.
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Strategies to Improve Mid-Term Timber Supply
AAC Partitions
Implementing partitions in the AAC for a TSA is one strategy that has been applied with
the goal of improving mid-term timber supply. By limiting the amount of non-pine coniferous
species harvested in the present, the mid-term timber supply is improved by having more nonpine species available for harvest during times when pine may not be economically viable
(Snetsinger 2011a). Focusing harvest on dead pine while it is economically feasible will ensure
the best utilization of that resource before it becomes unavailable, while conserving live timber
types for future harvest. Provincially, prioritizing harvest of dead pine can reduce the decline in
mid-term AAC up to 50% (MFR 2009). Beginning in 2008, several TSRs included a non-pine
species partition, including the Morice, Kamloops, Lillooet and Merritt TSAs (Snetsinger 2008a,
2008b, 2009, 2010). These first non-pine partitions were generally proportionate to the
availability of non-pine species.
In January 2011, the Chief Forester implemented partitions for non-pine coniferous species
in the AAC determination for two significant TSAs: Quesnel, the TSA most heavily impacted by
the MPB (Schrier 2009), and Prince George, the TSA with the largest THLB and greatest milling
capacity in the province (Izzard 2011; unpublished). In the Prince George TSA, a maximum of
3.5 million m3 of a total AAC of 12.5 million m3 can be attributable to non-pine, non-cedar and
non-deciduous leading stands, of which a maximum of 875,000 m3 per year can come from
spruce-leading stands (Snetsinger 2011a). Thus only 7% of the AAC can come from spruceleading stands, in a TSA where 33% of the timber harvesting land base (THLB) is spruce
dominated (Snetsinger 2011a). The rest of the volume in the non-pine partition is intended to be
by-catch from salvage of pine-leading stands with minor components of spruce, Douglas-fir and
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subalpine fir. This decision represents the most important action taken to date using partitions to
improve the mid-term timber supply. By severely limiting spruce harvesting in a TSA with a
considerable spruce component, the majority of the spruce-leading stands will be conserved for
the mid-term.
The trend towards including non-pine partitions in AAC determinations for MPB affected
TSAs is becoming apparent. While the Chief Forester has indicated he believes the first
partitions are being followed (Snetsinger 2011c; unpublished), the partitions remain guidance,
rather than legal orders. The Minster of Forests, Mines and Lands can impose a ministerial order
to make the partitions legally binding if he feels they are not being followed, but this has not
been required as of yet. These non-legal partitions depend on professional reliance, and cooperation among licensees to be successfully implemented.

Protecting Secondary Stand Structure
Secondary stand structure is composed of the live overstory trees remaining following
MPB attack, and advanced regeneration in the understory. Multiple studies have shown that
secondary stand structure will release following MPB attack (Raymer and Waters 2007; Hawkins
et al. 2010), and has the potential to significantly contribute to the mid-term timber supply
(Pousette and Hawkins 2006; Hawkins and Rakochy 2007; Axelson et al. 2010). In July 2008,
the Forest Practices and Planning Regulation (FPPR) was amended to include specific criteria
for retaining secondary stand structure in MPB affected stands. Secondary stand structure can be
protected both during timber harvesting, and through directed harvesting.
Some MPB attacked stands have the potential to provide timber in the short term while
retaining adequate stocking to contribute to the mid-term timber supply (Stjernberg 2008).
During timber harvesting, secondary stand structure can be protected by utilizing partial cutting,
and through the careful selection of harvesting equipment and methodology. By minimizing the
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number of trails on which machinery travels and utilizing experienced equipment operators, a
stand can remain fully stocked and free growing post-harvest while most of the dead pine trees
are removed (Stjernberg 2008).
Timber supply analyses have shown that it will not be possible to harvest all of the
lodgepole pine leading stands killed by MPB before deterioration of the dead trees makes it
uneconomical (MFR 2008a). Focusing harvest in areas with little to no secondary stand
structure, and leaving areas with good densities of high-quality secondary stand structure
unharvested will improve the mid-term timber supply because areas with suitable secondary
structure will develop into merchantable stands sooner than if they were clearcut and reforested
(Raymer and Waters 2007; Hawkins et al. 2010). Unharvested MPB attacked stands with welldeveloped advanced regeneration can help fill the mid-term timber supply fall down by up to one
million m3 per year (Pousette 2011; unpublished). The density of advanced regeneration varies
significantly by biogeoclimatic subzone (Vyse et al. 2009; Hawkins and Rakochy 2007), and
may be clumpy within a stand, therefore the utility of secondary stand structure for achieving
mid-term timber supply objectives is very site-specific (Griesbauer and Green 2006).

Silviculture Investments
Intensive silviculture has been shown to improve tree height and diameter growth, which
in turn can help improve mid-term timber supply by shortening rotation length and increasing
volume per hectare (Newsome 2007; Brockley 2008; MFR 2009). The provincial decline in
AAC may be reduced up to 20% by utilizing more intensive silviculture, such as planting
improved stock, fertilization and thinning (MFR 2009). The combined effects of thinning and
fertilization has been shown to substantially accelerate stand development in both height
repressed (Newsome 2007), and non-height repressed (Brockley 2008) lodgepole pine stands,
thus helping mitigate future timber supply challenges by shortening rotation lengths up to 25%.
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Silviculture investments can make forests more resilient to climate change and insect
infestations, improve productivity and shorten rotation length (MFR 2009). The provincial
government has recently consolidated several older forest investment programs into the Land
Based Investment program, to ensure investments are focused and optimized (MFR 2010a).
Offsetting the impact of the MPB on mid-term timber supply is one of the main objectives of the
Land Based Investment Strategy (LBIS). Treatments to address mid-term timber supply which
are supported by the LBIS include fertilization, thinning and backlog brushing in prioritized
areas impacted by the MPB (MFR 2010a). Traditionally, intensive silviculture focused on sites
with the highest site index to speed up return on investment. In the interior of BC, the LBIS now
prioritizes areas most heavily impacted by the MPB, with the goal of mitigating the reduction in
mid-term timber supply (MFR 2010a).
Other silviculture options that may help mitigate mid-term timber supply challenges
include reforestation with fast growing species such as western larch in new climate change seed
zones (MFML 2010a), and reducing plantation losses to forest health factors such as hard pine
rusts through pruning and spacing. While investment in silviculture is generally a positive thing
for timber supply, the advantages of accelerated growth and larger piece size must be weighed
against the substantial cost of these treatment and the overall return on investment (Brockley
2008). In addition, consideration must be given to not exacerbating undesirable stem
characteristics such as increased taper, knots, and proportion of juvenile wood (Brockley 2008).

Reciprocal Wood Flow Arrangements
Reciprocal wood flow arrangements between regions have the potential to reduce the
negative economic impacts of the MPB infestation. This strategy could be used to reduce the
abrupt timber supply changes in a heavily infested region through working together with an
adjacent region, as described in Patriquin et al. (2008). The strategy works by the beetle-affected
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region allocating their excess salvage timber (increase portion of the AAC) to an adjacent, less
impacted region, which in turn reduces their AAC proportionately so that each region maintains
the same regional level of timber harvest. Subsequently, at an agreed-upon time in the future,
the less impacted region returns to the beetle-affected region an amount of timber equal to the
earlier inflow. When modeled using the Quesnel TSA as the heavily impacted region, and the
combined Williams Lake and 100 Mile House TSAs as the less impacted region, Patriquin et al.
(2008) have shown the decline in mid-term AAC and the associated negative economic impacts
can be reduced through the TSAs working together. Thus high-level agreements across TSAs
may be more effective at mitigating provincial mid-term timber supply challenges than each
TSA trying to address the problem independently.
At a smaller scale, this strategy has been shown to be effective within a large TSA. In the
most recent TSR for the Prince George TSA (composed of Prince George, Vanderhoof and Fort
St. James Forest Districts), it was shown that in the scenario in which harvest gradually shifts
from the Prince George and Vanderhoof Districts to the Fort St. James District, the mid-term
AAC was up to 29% higher than in the scenario in which harvesting capacity remains segregated
by Forest District (Snetsinger 2011a). Shifting harvesting within a TSA to maximize the salvage
of dead pine is more easily accomplished than across TSAs, as forest licences are not
geographically restricted within a TSA. Licensee co-operation and re-defining operating areas to
increase flexibility in harvesting across the TSA will be required for this strategy to succeed.

Conclusions and Recommendations
The solution to improving the mid-term timber supply in MPB affected TSAs is not a
simple one. A combination of strategies, including focusing harvest on pine-leading stands for
as long as possible, protecting secondary structure, utilizing intensive silviculture and forming
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reciprocal wood flow arrangements will be required in order to realize maximum timber supply
gains for the mid-term. While the creation of new government policies may be required in some
circumstances, professional reliance and licensee co-operation will be the key to success for most
of these strategies. Thus, five recommendations for the Chief Forester are described below.

1) Create a surrender policy for non-pine leading blocks
Because many recent AAC determinations have included non-pine partitions, it is
important to create a mechanism by which licensees can choose to surrender cutblocks within
cutting permits they currently hold for non-pine leading species, to enable them to focus on pine.
The current “take-or-pay” policy, whereby waste bills are applied to all cutblocks in a cutting
permit if timber harvesting has occurred on any cutblock (MFR 2008b), penalizes licensees who
wish to surrender unharvested cutblocks under a permit where other cutblocks have been
harvested. A suitable surrender policy for non-pine leading permits should be made available for
any licensees wishing to surrender non-pine leading cutblocks without penalty.

2) Update the criteria in the FPPR to better protect secondary stand structure
Many forest professionals feel the current regulation (FPPR Part 4, Division 2, section
43.1) is not very effective because it is difficult to find stands with adequate stocking density of a
sufficient size (at least 5 ha) to qualify (Snetsinger 2011c; unpublished). Because the density of
advanced regeneration is often highly variable over larger areas (Griesbauer and Green 2006),
the definition of “targeted pine leading stand” should be revised to reduce the minimum size
from 5 ha to 1 ha. 1 ha is a common minimum size used to stratify different forest cover types in
silviculture surveys (MFR 2010b), therefore it should be appropriate to use as a minimum size
for identifying stands with suitable secondary structure. Once this reduction in minimum size is
implemented, significantly more areas will meet the criteria, and the intent of the regulation to
protect secondary stand structure will be better realized.
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3) Continue stand development monitoring
Monitoring stand development in secondary stands, young MPB affected stands and
subalpine fir leading stands is important to determine stand development trajectories (Snetsinger
2011a). Government staff, researchers and licensees need to continue stand development
monitoring to improve our understanding of the interaction between current management and
estimated losses (Snetsinger 2011b). Once a better understanding of stand development is
achieved, these factors can be included to improve the accuracy of future timber supply reviews.

4) Continue focus on silviculture investments
Continuing prioritized funding for silviculture activities under the Land Based Investment
program, and encouraging other silviculture investments as identified in the New Vision for
Silviculture in BC (MFR 2009) can significantly help mitigate future timber supply challenges.
Licensees should be encouraged to recognize and apply for funding on sites which will yield
high return on investment, and to utilize new climate change seed zones (MFML 2010a).

5) Continue focus on the importance of professional reliance
The success of the strategies previously discussed to improve the mid-term timber supply
depends heavily on professional reliance. As part of the ABCFP Code of Ethics, forest
professionals must act in the public interest and work to improve the practices and policies
affecting the stewardship of public land (ABCFP 2008). Forest professionals need to be able to
recognize sites that should be managed for mid-term timber supply, either through prioritized
harvest, protecting secondary stand structure or intensive silviculture. The provincial
government can help support forest professionals through continuing the initiative on advancing
professional reliance (MFML 2011) and encouraging co-operation among licensees. Providing
workshops and guidance on strategies to improve mid-term timber supply, within the scope of
current operations, will help inform forest professionals of new developments and best practices.
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