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Executive Summary
The Licensee Landscape Objectives Working Group (LLOWG) for the Prince George Timber
Supply Area (PG TSA) has established specific biodiversity objectives in order to incorporate
government directives with regard to old forest and old interior forest retention.  As a result of the
establishment of these objectives, a risk assessment of old forest retention and old interior forest
retention per natural disturbance unit (NDU)/merged biogeoclimatic (merged BEC) unit within the
PG TSA was undertaken. Of the 49 merged BEC units assessed, it was determined that
recruitment strategies would be undertaken on 17 units as the objectives were at risk of not being
met in these units.

This document contains a summary of the risk assessment completed on each NDU/merged BEC
unit for the PG TSA and the 17 draft recruitment strategies for those units deemed to be at risk of
not achieving their old forest and/or old interior forest retention objectives. The individual draft
recruitment strategies for each of those NDU/merged BEC units is attached to this document.
This document is part of an ongoing process, with several merged BEC units requiring additional
input from Licensees.  The strategies should be considered draft at this time with the intent that
the Licensees operating within each merged BEC unit will finalize and sign off these strategies in
the near future.

Unlike spatial Old Growth Management Areas that do not move over time, the recruitment
strategies developed in this document are aspatial in nature.  This approach facilitates flexibility
and professional judgment in determining how Licensees will meet the old forest objectives.  This
means representative old forest may move and change over time, provided the Licensees are
accountable in meeting their obligation.  By drafting the objectives in an aspatial context, more
time, effort and coordination is required by Licensees. However, this additional effort results in
more flexibility and provides effective strategies that meet landscape level biodiversity objectives.



Risk Assessment and Recruitment Strategy for Old Forest Retention and Old Interior Forest in PG TSA Report 4

Risk Assessment and Recruitment Strategy for Old
Forest Retention and Old Interior Forest in the

 Prince George Timber Supply Area Report
FIA Project Agreement Number 2006-FIA-22

Introduction
Description of study area: The PG TSA is located in the north-central interior of BC and covers
approximately 7.5 million hectares. It is subdivided, for administrative purposes, into three forest
districts: 1) Fort St. James, 2) Vanderhoof, and 3) Prince George. White spruce, lodgepole pine,
Douglas fir, western red cedar, and many other coniferous and deciduous tree species occupy
the land in a wide range of ages, composition, and structure (PG SFMP, 2006). The PG TSA has
also been divided into Natural Disturbance Units (NDUs). These units consist of large geographic
areas delineated by similar topography, climate, disturbance dynamics, stand development and
successional patterns. The NDU research was originally conducted by Craig Delong (Ministry of
Forests, Regional Ecologist) in 1998 and became the foundation for the development of the
recommended landscape-level biodiversity objectives in the PG TSA. As referenced by Craig
DeLong (2002), the underlying assumption of natural disturbance unit classification is that the
biota of a forest is adapted to the conditions created by natural disturbances such as fire, wind,
and insects.  By basing forest management decisions on the ecology of a site, the changes
associated with forest operations should be more consistent with the patterns and structures of
natural disturbance.

The Landscape Biodiversity Objectives established ecological benchmarks for various forest ages
and patch size distributions in broad disturbance units.  The Ministry of Sustainable Resource
Management endorsed this approach as the best information available for the preparation of
operational or landscape level plans.  The Landscape Level Biodiversity Objectives Report (2004)
concluded that as research and technology advance in the field of forestry, land classifications
and divisions would continue to evolve.

Conservation of biological diversity is fundamental to sustainable forest management.  Old growth
forests are an important element of biodiversity conservation including spatial, genetic and
temporal diversity. They also serve as a control for understanding the impact forest management
practices have on the landscape. Old growth stands tend to be dominated by a single tree
replacement process, which creates an uneven aged stand. Characteristic attributes include
large, old trees, snags and coarse woody debris with young trees in the gaps creating a multi-
layered canopy (McKillop & Holt 2003).   They provide habitat for many native flora and fauna
species and are more structurally, functionally and biologically diverse than younger stands.
Certain species are known to be dependent on old growth forests such as lichens and mountain
caribou. The higher volume of decaying wood associated with old growth forest also plays a key
role in habitat formation and nutrient cycling. Sub Boreal and boreal regions are historically
subject to frequent stand-initiating wildfires, extensive insect outbreaks and industrial timber
rotations making old growth stands within these regions rare and valuable to biodiversity
conservation (Burton & Coates 1996). Management and conservation of old forests are vital as
they are not easily or quickly replaced. For this reason, where practicable, the recruitment
strategy process included areas known to have experienced wildfire and intermediate utilization
harvesting. Old forest attributes evident in these areas are uneven aged stands with shade
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tolerant species regenerating in the gaps and irregular edges created as a result of the
disturbances.

Forest fragmentation can have an impact on biodiversity values as increasing the amount of edge
can have adverse effects on species that are dependent on interior forest conditions. Forest
fragmentation can occur as a result of timber harvesting and road construction. Old interior forest
is defined as an area of “old forest” or natural forest area which is buffered from younger age
classes or disturbances. Old interior forest objectives provide a means of measure to the quality
of old forest spatial distribution. The LLOWG 2004 report stated the goal of interior forest
condition objectives is to provide maintenance of quality old forest, large patches of old forest with
interior forest conditions and reduce the probability of further fragmentation. The recruitment
strategy process centered on the establishment of anchor areas. Initially, areas were identified
that already had forest activity constraints on them, such as Protected Areas and Ungulate Winter
Range. These full and partially constrained areas were considered the anchor areas upon which
the retention areas were “built”. This approach reduced fragmentation, simplified operations and
enhanced interior forest potential. Habitat function was also enhanced through connectivity and
fragmentation reduction.

The PG TSA is part of the largest mountain pine beetle (Dendroctonus ponderosae Hopk.)
epidemic ever recorded in North American history. From an economic perspective, the forest
industry is particularly concerned with the utilization of infested timber. Wood quality will
progressively deteriorate in beetle killed trees until it becomes unsuitable for use in lumber
production. In order to salvage beetle infested timber, Allowable Annual Cuts have been
increased substantially above long-term sustainable harvest levels. As both the beetle infestation
and timber salvaging efforts spread, options for conserving old forests are rapidly declining. In
view of these two factors, there is a risk to the recruitment of old forest and old interior forest
retention areas in the future. Ecosystem integrity should have priority over other management
goals.  However, considerations of other factors must be drawn into the equation, and this
ultimately results in difficult choices and trade-offs. The recruitment strategy focussed on limiting
the impact on short and mid term timber supply.  This was accomplished through Licensee input
throughout the development of each merged BEC unit recruitment strategy.

Due to the extraordinary situation of the mountain pine beetle epidemic in the PG TSA, it is
assumed there will be a deficit of live old forest in some merged BEC units when attempting to
achieve the established retention target. The Landscape Biodiversity Order makes allowance for
a proportion of “natural forest area” (NFA) to be used to fulfill old forest retention requirements. A
NFA is an area in the mountain pine beetle infested units that is in a stage of transition and could
be in one or more of the following stages: old forest, dying forest, dead forest, or young natural
forest (which has not been harvested). The operational reality is that there will be areas of MPB
killed stands that will not be salvaged or re-habilitated. NFA makes up a significant amount of the
recruitment strategy retention areas in pine dominated merged BEC units. NFAs will be used as a
surrogate for old forest as a means of retaining important attributes for biodiversity conservation
while considering operational realities. Ecosystems and biodiversity values benefit from the
retention of beetle damaged or killed stands.  When a beetle infestation occurs, the over story
tree species may be changed or destroyed; however the ecosystem is not killed or destroyed.
Overtime, beetle killed stands will provide a natural representation of old forest attributes such as
uneven aged stands, gap features, snags and course woody debris (MacKillop & Holt. 2003).

Old growth is most often defined on the basis of age, population dynamics and/or stand structure.
Stand structure provides a more biologically useful definition than age because stand
development varies across site types. Harsh environmental conditions, low site productivity,
disturbance history and the rate at which stand structural attributes develop across the landscape
is variable.  This suggests that selecting old growth management areas on the basis of age alone
might overlook important structural and functional elements (Burton & Coates. 1996). Site index
was considered during the recruitment strategy process to ensure a proportionate representation
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of higher productivity sites were included in the retention areas as site richness is directly
correlated to old growth attribute development. The Order Establishing Landscape Biodiversity
Objectives for the PG TSA requires that a representative portion of stands be included that have
not been affected by the mountain pine beetle epidemic. The recruitment strategy included non-
pine leading stands as they are less likely to be impacted by the mountain pine beetle. Section D
of the Order states that where it can be demonstrated that equal or better conservation benefits
would result, up to 20% of the old forest retention and old interior forest objectives may be
comprised of younger age classes. Young and non-pine leading stands will theoretically be less
impacted by the mountain pine beetle epidemic. Including young stands that are adjacent to the
constrained anchor areas in the recruitment strategy enhances temporal and species diversity
and helps to ensure live pine stands are conserved for the future.

Methodology
Risk Assessment Analysis
Numerical Analysis
Through shared resources, the LLOWG committee was able to update the disturbance layer of
past harvesting activity for the PG TSA. Additionally, all of the PG TSA licensees harvesting plans
were collected and consolidated into one resource coverage to assist baseline analysis. The data
assessment for projected future condition considered the impact of approved and planned
harvesting activities and potential for natural stand initiating events.  In November 2006, a
numerical assessment of 2005/06 data was completed with analysis of age-class distribution by
species group, old forest recruitment by species group, current and future logging summaries and
NSR summaries for each NDU/merged BEC unit.

Risk Analysis
The numerical analysis was utilized by the LLOWG to perform the old forest and old interior forest
risk assessment throughout the PG TSA. The risk assessment was completed within the context
of the Order and the associated Memorandum of Understanding (MOU). The MOU guidelines
were utilized to determine the course of action for each NDU/merged BEC unit and are
summarized here:

1. Where large amounts of surplus old and old interior forest exists (200% surplus or > 5000 ha
surplus), no action is required.

2. Where moderate amounts of surplus old and old interior forest exist (150% or 1,000 –
5,000ha), communication with other licensees of new planned activities to determine the
target will be maintained.

3. Where a small amount of surplus old and old interior forest exists (<150% or < 100 ha),
licensees are required to communicate planned activities to ensure there is no risk to
achieving the target in the future.

4. Where a deficiency of old or old interior forest exists, a recruitment strategy will be required.

Other factors were also considered in determining which units would have strategies developed
immediately. Smaller merged BEC units were considered a priority, as they were more vulnerable
to impacts due to stand initiating events. Merged BEC units known to have harvesting potential or
to be at high risk of mountain pine beetle attack were prioritized for strategy development to
provide the best opportunities for old forest and old interior forest retention. Merged BEC units
with a large amount of mature and intermediate pine were also considered, as the impact of the
mountain pine beetle epidemic would likely be significant for these units.  It was determined that
in view of the mountain pine beetle epidemic, all NDU/merged BEC units within the Vanderhoof
Forest District would have recruitment strategies developed. Through the risk assessment
process, it was determined that two NDU/merged BEC units required recruitment strategies,
seven NDU/merged BEC units had a small amount of surplus and four NDU/merged BEC units
had a moderate amount of surplus. The risk assessment recommended that a total of seventeen
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NDU/merged BEC units within the PG TSA have recruitment strategies developed immediately,
and these are listed in Table 1.  Appendix 1 contains maps of each of the merged BEC units.

Table 1: NDU/merged BEC Units with Recruitment Strategies Developed

Forest District merged
BEC Unit

Prince George A 1
Prince George A 2
Prince George A 4
Prince George A 5
Prince George A 7
Prince George A 9
Prince George A 15
Prince George A 22
Prince George A 24
Prince George A 25
Vanderhoof D 1
Vanderhoof D 2
Vanderhoof D 3
Vanderhoof D 4
Vanderhoof D 5
Vanderhoof D 6
Vanderhoof D 7

Recruitment Strategy
Old growth forest management at the landscape level is generally approached in one of two
ways, either through permanent reserves (Old Growth Management Areas) or through the
development of a system of rotating reserves across the landscape. Given the high rate of natural
disturbance within the boreal and sub-boreal regions, it is suggested that the permanent reserves
approach does not suit these ecosystems and can only be part of a strategy to maintain old
growth within the landscape (Burton, Kneeshaw & Coates. 1999). The LLOWG approach to
recruitment strategies as outlined in the Order is to rotate reserves across the landscape in view
of the dynamic nature of the forest ecosystem. The recruitment strategies are aspatial and the
strategies are not considered static but will adjust over time. In view of the uncertainties
associated with the mountain pine beetle situation, these recruitment strategies are draft
documents in the sense that they will constantly evolve as additional information becomes
available.

General Process for Retention Area Selection
The selection method for determining areas to become old forest recruitment areas was primarily
based on the Order. The Licensee/ BCTS working groups within each NDU/merged BEC unit
developed retention areas utilizing their local knowledge and expertise.  The Integrated
Landscape Management Bureau, Ministry of Forests & Range and the Ministry of Environment
developed a checklist for provincial government review of recruitment proposals for the PG TSA.
This checklist was fundamental to the process of developing the recruitment strategies.

As mentioned previously, the recruitment strategy process centered on the establishment of
anchor areas consisting of areas with forest activity constraints. These areas include
Federal/Provincial Parks and Protected Areas, Old Growth Management Areas, Ungulate Winter
Range (UWR) and areas with Visual Quality Objectives. The anchor area approach creates large
patch sizes and incorporates areas with other forest values into the retention areas. This
approach increases the potential for interior forest retention and enhances connectivity. Creating
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connectivity and enhancing significant habitat features (UWR) through this merging process is
conducive to habitat function.

Adjacent stands were added to the anchor areas if additional area was required to achieve the
established target. Where possible, a priority was placed on including non pine leading stands as
they are less likely to be impacted by mountain pine beetle and would include of old live and
partially killed forest. Inoperable areas with steep slopes provide greater potential for terrain
stability concerns. As such, areas with slopes of greater than 60% were considered for this
recruitment strategy (FERRIC. undated). Where data was available, the strategy included
recruitment of areas known to have experienced wildfire or intermediate utilization harvesting in
order to conserve the old forest attributes these areas may contribute. Spruce & pine leading
stands (age class 1,2 and 3), adjacent to an anchor area were considered next in order to
enhance connectivity, interior forest attributes and simplify operational logistics. Section D of the
Order states that where it can be demonstrated that equal or better conservation benefits would
result, up to 20% of the old forest retention and old interior forest objectives may be comprised of
younger age classes.  Incorporating these natural forest areas into the recruitment strategy meets
the government directive.

In some cases the NDU/merged BEC recruitment target was not achieved with these
considerations and additional area from the THLB was recommended by the licensees in order to
meet the target. Minimizing the impact on short and mid term timber supply was a major
consideration through the development of the recruitment strategies. Retention Targets were met
within the shortest time practicable with consideration given to the socio-economic impact of the
proposed strategy and in view of the mountain pine beetle epidemic.

Species composition and age class breakdown for the proposed retention area was analyzed to
ensure that the guidelines established in the Order and accompanying Implementation Policy
were met with regard to young forest and non-pine leading targets. Young forests and non-pine
leading stands are less impacted by the mountain pine beetle epidemic and provide valuable
biodiversity at present and into the future.

The distribution of the retention area across each merged BEC unit was considered and balanced
with the benefits of large patch sizes. The percentage of old interior forest was determined for the
proposed strategy utilizing the guidelines outlined in the Order. The goal behind the interior forest
condition objective is to provide certainty for the following:
1. Maintenance of quality old forest that is valuable to biodiversity;
2. Maintenance of existing large patches of old forest with interior forest condition;
3. Reducing the probability of further forest fragmentation from future harvesting activities.
The establishment of large patch recruitment areas through the anchor approach provides the
best venue for maintaining interior forest conditions.

The current condition of old forest for the entire merged BEC unit and the retention area was
determined and projected 20 years to determine how seral distribution would change the status of
these measures, barring a natural disturbance event. In general the amount of old interior forest
will increase over time as a greater number of stands become old forest within the retention
areas.

As cited in the MPB and Old Growth Forest Characteristics Report, site index was found to have
a large influence on stand structure (MacKillop & Holt 2004). Higher productivity sites (greater
than site class 17) within the Moist Interior Plateau NDU were found to have significantly higher
densities of large trees and snags and lower densities of small trees. Although this research is
specifically for the Moist Interior Plateau NDU, similar analysis for old growth assessment has
been conducted in other NDUs and shows site productivity as an important determinant of stand
structure. The government checklist recommends a representative profile of stands within the
merged BEC unit with regard to site index.  As recommended in the checklist, site index was
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considered to ensure the retention area included proportionate representation of rich sites within
NDU/merged BEC units.

Appendix 2 contains the individual draft old growth retention strategies for each NDU/merged
BEC unit identified as requiring a recruitment strategy through the risk assessment. The individual
strategies outline the make up of retention area and unique considerations associated with the
unit.

Summary and Conclusions
The PG TSA LLOWG, in accordance with the Order Establishing Landscape Biodiversity
Objectives completed an old forest retention and old interior forest retention risk assessment on
all merged BEC units within the PG TSA.  The risk assessment determined that 17 merged BEC
units required recruitment strategies as they were at risk of not meeting the old forest and/or old
interior forest retention targets.  Draft recruitment strategies were completed for 17-merged BEC
units based on the targets established through the Order and the associated Implementation
Policy. A secondary result of this process was the formation of merged BEC unit working groups,
among the LLOWG MOU signatories.  These groups of Licensees have been working hard at
creating recruitment strategies and will continue to do so into the future. The working groups will
carry on this process in order to refine the individual merged BEC recruitment strategies and
meet the targets set out in the Order.

These strategies are not considered static and will evolve as more information becomes
available, especially in view of the current mountain pine beetle situation.  The LLOWG is
committed to monitoring these strategies to ensure that the old forest and old interior forest
objectives are maintained overtime.
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Appendix 1: Natural Disturbance/ merged Biogeoclimatic Unit maps
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Appendix 2: List of Draft Old Growth and Old Interior Forest Recruitment
Strategies

NDU/merged BEC Unit

A 1 Draft Old Growth Recruitment Strategy
A 2 Draft Old Growth Recruitment Strategy
A 4 Draft Old Growth Recruitment Strategy
A 5 Draft Old Growth Recruitment Strategy
A 7 Draft Old Growth Recruitment Strategy
A 9 Draft Old Growth Recruitment Strategy
A 15 Draft Old Growth Recruitment Strategy
A 22 Draft Old Growth Recruitment Strategy
A 24 Draft Old Growth Recruitment Strategy
A 25 Draft Old Growth Recruitment Strategy
D 1 Draft Old Growth Recruitment Strategy
D 2 Draft Old Growth Recruitment Strategy
D 3 Draft Old Growth Recruitment Strategy
D 4 Draft Old Growth Recruitment Strategy
D 5 Draft Old Growth Recruitment Strategy
D 6 Draft Old Growth Recruitment Strategy
D 7 Draft Old Growth Recruitment Strategy
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