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ABSTRACT

This report outlines the results of projects carried out under the Robson Valley Enhanced Forest 
Management Pilot Project (EFMPP) between 1999 and 2003. It describes how these results are being 
applied and discusses the importance of monitoring.
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2.1.2 Non-Timber Forest Values

One of the most important findings of the EFMPP was that other economic opportunities such as the
harvesting of botanicals, tourism, and education are currently being realized, or have strong potential
to be developed. This supported the objectives to:

• provide more biological and economic resource management opportunities,

• support economic diversification, and

• develop criteria, set objectives and monitor project results.

As with the timber resource, potential opportunities need to be determined for non-timber prod-
ucts derived from the forest or with the forest as a venue. The logical first step is to develop an inventory of
the resource so that it can be managed appropriately. Current opportunities and interest are high-
lighted in the following projects.

Recreation Trails and Features

Contributors: E. Gillette, R. Hammerstedt, D. Wharton

Deliverables: Map: Overview Feature Map

Photo set: Recreation Feature Photos

This project provided a partial inventory update for the recreation resource. A large scale map was
produced which located the recreation features of the district. The data required to produce detailed
trail maps was collected, but never synthesized into an accurate map.

In addition to the map products, there was a set of photos developed for the recreation features.
These were taken from a helicopter and provide excellent aerial views of the features.

For the recreation trails, a summary of the estimated maintenance requirements was produced in
the fall of 1999. For all of the 37 trails assessed, the combined maintenance estimate for 2000 was in
excess of $55,000. These estimates may no longer apply because most areas did not receive the recom-
mended maintenance.

Non-Timber Forest Products

Contributors: S. Berch, A. MacKinnon, T. Ehlers, S. Fredrickson

Deliverables: Report: Non-timber forest product plant and fungal species in the Robson Valley
Forest District.

Extension Note to be published in the BC Journal of Ecosystems and Management

The possible economic opportunities identified by this study include the harvesting of edible and
medicinal plants and mushrooms, as well as decorative foliage, shrubbery, and other plant material.
The group successfully produced an extensive list of those products for the district. They were pleased
to find some products which were previously unknown to this area.

In addition, researchers developed preliminary criteria to correlate certain species with ecological
site types. A coarse estimate of the non-timber forest products (NTFP) habitat in the RVFD was
developed using these criteria in the scenario planning process.
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Goat River Watershed Educational Scenario Planning Project

Contributors: S. Dewhurst, UNBC NREM400 class

Deliverables: Four scenarios: integrated forest development, fish and wildlife, ecological manage-
ment, recreation and tourism

To develop well-informed future foresters, their educational experience should include learning
material based on current events and practices. The EFMPP provided that real-life learning experience
for the senior Natural Resource Management class at the University of Northern British Columbia
(UNBC).

Similar to the scenario planning process developed for the EFMPP working group and the Commu-
nity Advisory Group (CAG), the UNBC class developed reports which summarized the management
objectives in four different scenarios for the Goat River watershed.

Recreation Surveys of: a) Snowmobiling b) Mt. Robson Park

Contributors: P. Boxall, M. Haener, B. McFarlane, A. Moon, M. Patriquin, R. Stedman,
D. Watson, A. Wellstead, B. White

Deliverables: Report: Overview of Recreation Use in the Robson Valley: Visitors to Mount
Robson Provincial Park 2001. April 2002

The recreation industry has been established in the Robson Valley for some time. It focuses on provid-
ing experiences within the natural environment. One of the venues for such experiences is Mount
Robson Provincial Park (MRPP). A survey of visitors to the park showed:

• a majority of MRPP hikers were from Canada,

• most Canadian hikers were from Alberta and BC,

• more foreign visitors came from Western Europe than from the United States,

• most groups of hikers were small (2 people) and comprised of family or friends,

• most groups stayed in the park for 3 nights or less,

• for most groups (about 55%) it was their first visit to the area of MRPP,

• as expected, Berg Lake was the most popular trail,

• groups visiting only MRPP as part of their trip spent about $85 per person, and

• total expenditures by hikers were estimated to be between $899,000 and $2,107,000 in 2001.

This study demonstrated the usefulness of registration procedures in providing an overview of
hikers using MRPP and as a data collection tool for criteria and indicators of sustainable resource
management.

The other specific recreation activity that was studied was snowmobiling. The results of the winter
1999-2000 survey showed:

• visitors were from Alberta 90.9% of the time for Valemount, and 78.2% of the time for McBride,

• Edmonton was the most common point of origin for visitors, 35.2% of the time for Valemount
and 32.4% of the time for McBride,

• visitors to Valemount stayed 1 to 3 days, 72.8% of the time,
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• visitors to McBride stayed 1 to 3 days, 80.0% of the time,

• visits in excess of 7 days were uncommon, <2%, and

• on average, each visitor to McBride spent $104.99 and each visitor to Valemount spent $98.65.

2.2 Social

The existing economic structure and state of the natural environment have direct impacts on the social
functioning people of the Robson Valley. By ignoring how the economy and environment interact with
society, one ignores the impacts to the people who depend upon these functions. It is important to
measure and optimize the positive benefits to society and culture that are derived from forestry.

The enhanced management of social issues as expressed over the last four years, addressed the
following overall objectives of the EFMPP:

• to instill public confidence in forest management and provide for community input,

• to develop new, or enhance existing management processes or tools using the expertise and
experience of other EFMPP sites, Model Forests, academia and researchers, and

• to develop measurable criteria, set objectives and monitor the project results.

2.2.1 EFMPP Process

One of the greatest successes of the EFMPP is the process itself. The final outcome of the EFMPP isn't
fully realized, but there will be no benefits unless the process itself functions well.

The individual research tasks of the EFMPP support multiple objectives as defined by the working
groups and the CAG. Some of the results were synthesized through an interactive, community-driven
scenario planning process to produce the capability to affect a number of forest management proce-
dures and policies. Remaining ideas were implemented directly.

Community Advisory Group

Contributors: R. Hammerstedt, J. Parkins, R. Stedman

Deliverables: Forest management scenarios

The traditionally legislated approach to public consultation has left the public desiring more mean-
ingful input into forest management decision making, and forestry practitioners with uncertainty
regarding public acceptance of proposed activities. These combine to create an environment of mis-
trust and force management to be reactive.

The LRMP processes in British Columbia attempted to include the public as meaningful stake-
holders in land use and resource policy decision making. In the Robson Valley, this process failed to
achieve full participation or a consensus-based outcome.

From this starting point, it was hoped that the use of a CAG for the EFMPP process would influence
the value orientation of members. Possibly, the public at large would be better served also.

To date, the CAG has successfully defined the strategies and indicators for three forest management
scenarios which emphasize either timber, recreation and tourism, or biodiversity in the RVFD. The
scenarios have been successfully modelled by Tesera Systems Inc., and the CAG will help select the best
or most appropriate features of each to be modelled as a composite scenario.



8

An important part of the CAG was the procedure for delegating members. A "terms of reference"
agreement was entered into by members. This was to help guide their conduct, expected contributions
and stipends for specific functions. As the duties of a CAG member can be demanding, a clear and
equitable set of objectives and guidelines needed to be developed to ensure maximum effectiveness of
the group in representing the public. The overall success of the CAG can be summarized by the ob-
served attendance rate for meetings, workshops, etc., which exceeded 75% on average during the
course of the EFMPP.

Human Dimensions of Biodiversity Conservation

Contributors: M. Haener, B. McFarlane, D. Watson

Deliverables: Report: Human dimensions of biodiversity conservation of the interior forests of BC

Research Report to be published in the BC Journal of Ecosystems and Management

As our desire to conserve biodiversity increases, so must our knowledge of the subject. Much of this
desire to conserve biodiversity comes from the public, but how well-informed is the public?

To counteract a strong public perception that biodiversity is threatened, foresters need to work
hard to spread the knowledge of how biodiversity is considered in forest management. Results of this
project indicated that the public believed that forestry-related issues were the greatest threat to bio-
diversity, along with urbanization. This study also showed that while opinions were strong, factual
knowledge was weak.

Local-level Indicators of Community Sustainability

Contributors: J. Parkins, R. Stedman, J. Varghese

Deliverables: Report: Local level indicators of community stability for the RVFD, BC

Research Report to be published in the BC Journal of Ecosystems and Management

This project identified goals, indicators, and measures of community sustainability for the villages of
Valemount and McBride as well as the rural community of the Robson Valley. Factors were deter-
mined in conjunction with feedback from the communities themselves, further incorporating the
"local level" aspect of the study.

The goals, indicators, and measures of the two villages were very similar, differing only in degree of
opinion. The rural community had slightly different results, addressing a unique quality of life and
greater dependence on other, non-forestry sources of livelihood.

Economic Impact Model

Contributors: B. McFarlane, B. White

Deliverables: Report: Overview of socio-economics in the Robson Valley

Research Report to be published in the BC Journal of Ecosystems and Management

To what degree do the economic activities of the industries, individual businesses, and citizens of the
Robson Valley influence each other in the community? The flow of money in the Robson Valley was
tracked so that an economic impact model (computable general equilibrium-CGE) could be devel-
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oped. This model indicated how changes in economic activity or spending habits affected the general
economic well-being of the district. For example, if allowable cuts decrease to preserve forest, how will
that affect the revenue of local businesses? If tourist visits increase, how many jobs will be created and
at what income level? If local residents spend money outside of the district (e.g., in Prince George or
Alberta), how does that affect local businesses?

Currently, the baseline data required to calibrate this model has been collected as a result of this
project. For the forestry sector:

• total sales = $74 million per year,

• average wages per job = $64,000 per year,

• stumpage paid to the crown = $11.8 million per year,

• local purchase of supplies = 25%, and

• 50% of the economic base in McBride, 61% in Valemount, 98% in the rural areas.

For the agriculture sector:

• total receipts = $4.7 million per year,

• most farms are less than 800 ha with gross receipts less than $50,000 each per year,

• cattle farming is most prevalent, and

• other key differences compared to other agriculture regions of BC.

For the visitor sector:

• provides a high proportion of the year round and seasonal full- and part-time jobs,

• full-time year round wage = $36,198, full-time seasonal wage = $14,569,

• part-time year round wage = $12,988, part-time seasonal wage = $5,317,

• heli-skiing purchases 67% of supplies locally, and

• snowmobiling generates $3 million annually.

Scenario Planning

Contributors: K. McClain, K. Petterson, B. Wilson

Deliverables: Report: Data inputs and assumption package.

GIS database: Additional data layers for TSR congruent "scenario planning"

Decision Scenarios Output Reports and Sensitivities

To give the Robson Valley the opportunity to test unfamiliar or complicated subjects like land-use
planning, harvesting techniques, and allowable cut calculations, the process of scenario planning was
used by the scenario-planning team members of the community, licensees, government, and
practitioners. Scenarios gave a glimpse of plausible futures with different management intentions by
forecasting the outcomes over long time periods and graphically displaying where they would occur
over the entire district.
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As one of the more significant components of the EFMPP, scenario planning helped achieve the
following objectives:

• to develop forest management strategies that enhance forest productivity and mitigate reduction
in the long-term harvest level,

• to re-examine the timing, location and intensity of forest management and the application of
harvest methods and silviculture systems, and

• to develop new, or enhance existing management processes or tools using the expertise and
experience of other EFMPP sites, Model Forests, academia and researchers.

Members of the CAG joined the scenario planning team to develop the learning scenarios. These
were objective-driven, performance- and results-based, solution-oriented and adaptive management
strategies. Scenarios emphasized Resource Extraction, Tourism/Recreation or Enhanced Biodiversity.
Additionally, a base case was spatially modelled with the inputs and assumptions as per the previous
Timber Supply Review (TSR). Spatially modelling the base case resulted in a decrease in the AAC by
34% in each of the first five decades, 22% in the sixth decade and 17% in the seventh decade.

Two sensitivities were explored. These were: a) retention of older forest in the caribou corridor and
b) removal of the Goat River landscape unit with extended minimum harvest ages in the ecological
integrity corridor. The best or most appropriate features of each scenario were chosen by the scenario
planning team and modelled as the composite scenario.

Results in all scenarios and sensitivities were affected primarily by:

• adjacency,

• clearcut vs. partial harvesting systems,

• timber harvesting land base (THLB) definition, and

• visual quality objectives (VQO).

On average throughout the 250-year projection, 58% of the base case THLB was bound by spatial
adjacency constraints. This occurs because once an area is clearcut, a buffer around the block must
remain non-clearcut until the first block is greened up (according to current forestry legislation). By
using partial harvesting silviculture systems that maintain the visual quality of an area, there is no
need to wait for green-up before harvesting adjacent areas. Modelling this partial cutting in the
composite scenario resulted in only a 9% lock down of areas due to spatial adjacency. The lock down
could not be reduced to 0% because it is not ecologically appropriate to partial harvest everywhere.

Due to the long, linear nature of the valleys and operable area in the Robson Valley, decreasing the
THLB further exacerbated spatial adjacency. Of course, decreasing the THLB also decreased the
available volume, so the allowable cut is quite sensitive to the size of the THLB. The Goat River sensi-
tivity emphasized this point. Removal of this landscape unit (LU) had significantly high impacts on
timber supply over the 250 years. It was seen by the model as being the "bread basket" for the TSA in
the next 20 years. It is interesting to note that this LU has a large area that is currently undeveloped
due to environmental and operational difficulties. These difficulties make it a high risk and more of a
long-term investment than the industry can currently sustain.

Another result of great interest was the fact that mature seral requirements were generally met quite
easily. Some specific drainages had deficiencies, but across the landscape, lack of mature seral stands
did not constrain the model because of the abundance of old forest outside the THLB. Future recruit-
ment then becomes important because these old forests outside the THLB will not remain old forever.
Natural disturbance and mortality will cause replacement by younger stands.
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2.3 Environment

Sustainable forest management aims to ensure that the natural environment can support the social
and economic demands placed upon it. Increasing understanding of the natural world is an over-
whelming undertaking. Over the past four years, the most critical areas for the Robson Valley have
been identified; certain species and processes with the greatest risk of negative impacts have been
highlighted. Two key questions raised at the outset of the EFMPP pertained to environmental concerns:

• How do we manage for and conserve biodiversity on the whole forest landscape?

• How do we integrate a sustainable and diversified supply of all forest resources across the Robson
Valley LRMP defined resource management zones?

2.3.1 Natural Disturbance Processes

Because disturbances naturally occur in the forest, human impacts are best absorbed if they mimic
natural biotic and abiotic events. In the Robson Valley, a diverse number of ecosystems support a
large array of equally diverse natural disturbances. These disturbances interact with each other, trees
and vegetation, and climate; forest management operations add yet another layer to the mix.
Additionally, forestry operations are often influenced by natural disturbances which can lead to a
repeating cycle.

Some of the natural disturbances that were chosen as most important in the Robson Valley are listed
below, and were modelled by the spatially explicit landscape event simulator (SELES) model. Other
disturbance agents were incorporated into the natural disturbance model as a result of literature
reviews of previous work in the area, current work being completed in other areas or non-EFMPP
funded studies. Combined, they helped address the EFMPP objectives to:

• provide more biological and economic resource management opportunities,

• examine the timing, location and intensity of forest management and the application of harvest
methods and silviculture system, and

• develop new or enhance existing management processes or tools using the expertise and experi-
ence of other EFMPP sites, Model Forests, academia and researchers.
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Spatially Explicit Landscape Event Simulator

Contributors: R. Alfaro, M. Eng, A. Fall, S. Migabo, A. Shand, K. Simonar, G. Sutherland

Deliverables: 2000–2001 Analysis Reports

• Fire Analysis for the Robson Valley Forest District

• Mountain Pine Beetle (Dendroctonus ponderosa) Analysis for the Robson
Valley Forest District

• Succession Analysis for the Robson Valley Forest District

2000–2001 Event Reports

• Fire Event Parameters for the Robson Valley Forest District

• Mountain Pine Beetle (Dendroctonus ponderosa) Event Parameters for the
Robson Valley Forest District

• Succession Event Report for the Robson Valley Forest District

Report: Simulating Natural Disturbance Dynamics and Evaluating Management
Scenarios with the Robson Valley Landscape Model. Year 1 Report

Report: An Outline of Scenarios for Modelling Natural Disturbances in the
Robson Valley District. December 6, 2001

2001–2002 Reports

• Uncertainties from Natural Disturbance Scenarios on Forest Management
Projections in the Robson Valley

• Succession Sub-Model Methodology

• Timber Supply Review Alignment

• Analysis and Interpretation of Western Hemlock Looper (Lambdina
fiscellaria lugobrosa) Outbreak Dynamics for the Robson Valley Landscape
Model (RVLM)

2002–2003 Reports

• Two-year cycle budworm Model Specification for the Robson Valley
Landscape Model (RVLM)

Brochure: SELES: A Tool for Modelling Landscape Structure and Change

Modelling output: charts and tables

Research Report to be published in the BC Journal of Ecosystems and Management

The SELES model was developed to spatially project the timing and location of possible natural
disturbance events in the Robson Valley into the future. Lessons from the past have shown that natural
disturbances can cause catastrophic impacts to timber supply, and radically alter short-term harvest
planning, resulting in non-recoverable losses (NRLs). NRLs represent the inability to capture volumes
of timber due to the unpredictability of disturbance events.

The disturbance events which were considered include:

• western hemlock looper,

• mountain pine beetle,

• fire, and

• two-year cycle budworm.
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Forest succession as well as climate change were also incorporated as separate sub-models. Harvest-
ing was integrated into the model in some cases.

Once these factors were combined and the model was run, indicators of forest management and
ecosystem health were measured. Examples of indicators include growing stock, volumes harvested,
NRLs, volumes and areas disturbed, mean size and number of disturbance events per year, seral stage
distribution, species composition, and connectivity among old forest patches.

The non-spatial TSR process and the SELES model deal with natural disturbance differently. In the
TSR process NRLs are not modelled; they are an estimated quantity of yearly averaged volume. Re-
search indicated that natural disturbance agents do not necessarily occur on a yearly basis, and that
their geographic location is significant. SELES more accurately represented this variability as the
model produced a yearly output of spatially-defined NRLs.

In general, most indicators examined varied on average from less than 1% up to 50% from their
base case scenario value across the set of disturbance regimes and management factors examined.
Management factors included strategies such as anticipatory harvest, aggressive salvage, and no
harvest. Most of the variation in indicators resulted from among-scenario variation (e.g., no harvest
vs. aggressive salvage), and relatively less from stochastic variation among runs of each scenario.

The current AAC target appeared robust to the uncertainties modelled. There was little evidence
that at the landscape scale, current AAC targets were not sustainable over the long-term.

Indicators directly linked to disturbance effects (e.g., salvage volume, and area and volume dis-
turbed) showed both the greatest range of variation in outcomes, and tended to be negative relative to
the base case. Other indicators showed a substantially smaller range of variation and tend to straddle
the base case value. The projected long-term forest structure and composition were sensitive to the
degree of natural disturbance, particularly disturbances related to possible climate change and degree
of fire suppression, as well as to certain management options (such as aggressive salvage and anticipa-
tory harvest).

Clearly, a significant unknown in this modelling effort is our ecological understanding of interac-
tions between the effects of climate change and the likelihood of disturbance events occurring that are
severe enough to replace stands. Though it is possible to speculate on how different disturbance agents
could respond to climate change, reliable data are virtually non-existent. This remains one of the
largest difficulties in interpreting the sustainability of forest management policies in the Robson Valley
(as well as elsewhere). In addition to the specific outputs of the model, highlighting these uncertainties
was a key feature of the SELES project.

Western Hemlock Looper

Contributors: A. Hoggett, R. Negrave

Deliverables: Report: Western hemlock looper and forest disturbance in the ICHwk3 of the
Robson Valley. Stage 1: Known disturbance history. July 29, 1999

Report: Western hemlock looper and forest disturbance in the ICHwk3 of the
Robson Valley. Stage 2: The effects of western hemlock looper-report and
silvicultural recommendations. March 15, 2000

Report: Western hemlock looper forest disturbance in the ICHwk3 of the Robson
Valley. Stage 3: Effects of western hemlock looper and disturbance classification-
progress report and ecosystem management recommendations. October 2001

Research note: Western hemlock looper and disturbance in the ICH forests of the
Robson Valley. June 2002
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Western hemlock looper is an important insect of the wet ICH forests of the Robson Valley. Prior to
the outbreak of the 1990s, local knowledge about the biology of this insect was limited. A better
understanding of the looper was necessary because vast areas of forest were affected. This study helped
to fill those knowledge gaps with the following key findings:

• the 1990s looper event caused defoliation to over 39 000 ha of forest in the Robson Valley that was
largely dominated by hemlock and cedar,

• 14 734 ha of the 52 388 ha study area was delineated as previously unrecorded disturbance area,

• mortality was greatest in subalpine fir and hemlock, least in cedar and spruce,

• mortality increased as diameter class decreased (>50 cm, 30-49.9 cm, 10-29.9 cm),

• site dryness and forest floor depth showed significant correlations to overall mortality,

• it is unclear whether sufficient tree regeneration occurs in the medium term under stands that
have been heavily defoliated,

• tree regeneration consisted mostly of hemlock with some cedar, and tended to be associated with
stands where mortality had been lower,

• certain understorey species displayed significant differences between the disturbance types,

• stands defoliated in the 1990s showed strong release over the sampling period,

• tree core analysis revealed a period of strong release indicating a probable looper event between
1875 and 1905,

• a distribution of looper-affected patch sizes was calculated and showed that patches of moderate
to severe damage were 50-250 ha 32.23% of the time and 250-1000 ha 52.29% of the time,

• structural attributes of looper-affected areas were defined for possible incorporation in man-
aged stands, and

• a summary of the natural disturbance scale, intensity and frequency of occurrence was created
for the study area.

Two-Year Cycle Budworm

Contributors: R. Alfaro, V. Nealis, A. Shand, S. Taylor, Q. Zhang

Deliverables: Report: Impacts of the two-year cycle spruce budworm in the Prince George Re-
gion. March 2001

Research note: The two-year cycle spruce budworm, Choristoneura biennis, in
British Columbia. Report on research in 2001

Report: Life cycle, defoliation and impact of the two-year cycle budworm,
Choristoneura biennis, in the Robson Valley Forest District. Revised February 2002

Report: Tree-Ring Record of Two-Year Cycle Budworm Outbreaks in the Past 120
Years in the Robson Valley. March 15-16, 2001

The two-year cycle budworm is another important forest insect in the Robson Valley. Its ecological
range covers the Engelmann spruce-subalpine fir (ESSF) zone and higher elevations of the ICH where
fir and spruce are abundant. Respectively, those species are the preferred and alternate hosts for the
insect. This study was initiated to improve knowledge of the biology of this insect and its ecological
role in the forest. The research ran concurrently with other studies of the two-year cycle budworm in
adjacent areas of the Prince George Forest Region.
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The results described the full life cycle of the budworm, including the relationship between the
length of the life cycle and photoperiod. Other findings included:

• provincial and local outbreak history,

• the Robson Valley was affected in the late 1880s/early 1890s, early 1930s, late 1950s/early 1960s
and 1990s,

• local periodicity averaged 32 years and duration averaged 10 years,

• quantification of defoliation, top kill, tree mortality and bark beetle presence for host subalpine
fir and spruce, and

• regression analysis predicted percent defoliation in year 2 vs. percent buds damaged in year 1.

Fire in the Rainforest

Contributors: M. Geertsema, B. Hawkes, T. Jull, P. Sandborn

Some interesting observations were made during the western hemlock looper research. Researchers
uncovered soil profiles that contained buried layers of topsoil. They found charcoal in much of the
topsoil, an obvious indication of historical fires. A spin-off study was initiated to determine the se-
quence of events that lead up to the buried charcoal horizons.

The resulting hypothesis was that large-scale stand replacing fires in the interior wetbelt initiated
mass-wasting processes. The charcoal layer was deposited on the gentler slopes where soil came to rest.
Radiocarbon dating of charcoal layers improved understanding of the effects of large-scale fire in the
interior rainforest as far back as 7378 (+/- 60) years before present. These events were quite rare,
occurring hundreds or thousands of years apart.

Wildfire Threat Rating System

Contributors: B. Hawkes, J. Beck, P. Englefield, S. Bains

Deliverables: Report: A Prototype Wildfire Threat Rating System for Robson Valley District

Map: Wildfire Threat Rating

Fire is a natural process that has shaped and defined many of British Columbia's ecosystems, but it
threatens forest values including timber supplies, recreational opportunities, and wildlife habitat. The
wildfire threat rating system (WTRS) allows managers to predict where fires are most likely to occur
and how they will behave. More comprehensive and integrated fire management strategies can then be
implemented to address that risk.

As a result of this project, a prototype system was developed for the RV TSA. The system considered
fire risk and behaviour based upon historical data stand types and topography. It also evaluated the
values at risk and the suppression capabilities for the district. This data was analyzed using geographic
information system (GIS) software to produce a coarse resolution map (2 km x 2 km), showing where
the resulting wildfire threat rating classes occurred.

A more detailed fire threat assessment was conducted for the Valemount to Mount Robson area.
This allowed for small-scale maps to be prepared, showing risk and consequence ratings for individual
properties, significant features, forest stands and other small areas of value.
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2.3.2 Wildlife, Habitat and Biodiversity Conservation

Knowledge of the living aspects of the forest must change as species evolve and adapt to the ever-
shifting environment. Because the Robson Valley hosts a wide diversity of ecosystems, it would be a
never-ending task to track all aspects of each ecosystem. Representative species and habitats are chosen
for study based on perceived threat to sustainability or importance in the environment, and the results
help to:

• provide more biological and economic resource management opportunities,

• develop measurable criteria, set objectives and monitor the project results, and

• develop measurable resource targets and objectives.

Mountain Caribou

Contributors: D. Seip

Deliverables: Report: Robson Valley Caribou Surveys. March 2001

Extension Note to be published in JEM-BC Journal of Ecosystems and Management

Caribou have been known to frequent the Robson Valley for thousands of years. Recently, population
numbers appear to be suffering serious decline. Forestry operations as often perceived to be the cause
of this population decline.

With increased knowledge of local caribou, could it be possible to extract timber while still retain-
ing critical attributes of their habitat? A winter population count occurring from 2000 to 2002 was
the first step to answering this question. This survey found there was a very low density of caribou in
the Robson Valley compared to the core habitat areas of British Columbia. Researchers determined
that there are 2.3 caribou per 1000 km2, or 6 caribou per 1000 km2 of productive forest. Individuals
using habitat areas in the Robson Valley are part of larger herds residing in the North Thompson,
Sugarbowl/Bowron, Walker Creek, and Alberta. Calf recruitment was alarmingly low, barely enough
to maintain the population.

Coarse Woody Debris

Contributors: C. Ritchie, B. Rogers

Deliverables: Report: Robson Valley Enhanced Forest Management Pilot Project Coarse Woody
Debris Assessment Phase II (A comparative assessment of coarse woody debris
volume and wildlife habitat quality in clearcut silviculture systems using ground-
based harvesting methods under pre and postharvest conditions) February 2002

An important attribute of old-growth stands is the material which accumulates on the ground.
Through succession, trees die, slowly fall down, and decompose. This material, coarse woody debris
(CWD), provides an important source of soil nutrients and structure as well as habitat opportunities
for different creatures.

Aspects of coarse woody debris were compared in logged versus unlogged areas. The key findings
were:

• when comparing total CWD levels in logged versus unlogged areas, no statistically significant
differences were found for any BGC subzone within the Robson Valley,
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• current harvesting techniques already provide some level of CWD,

• the presence of decay classes 1 and 2 appears to be higher in the harvested units, possibly due to
unmerchantable pieces being left (more common in old-growth than managed stands),

• harvesting may reduce the presence of decay class 4 and 5 pieces, and wildlife habitat types 1,
3 and 5 due to machine traffic and removal/alteration for safety requirements,

• more CWD wildlife types are associated with unmerchantable pieces in the unharvested areas,
which is indicative of greater diversity, and

• as decay class increases there are fewer habitat types associated with each piece in the harvested
units than in the unharvested units.

Environmental Analysis/Assessment

Contributors: M. Fenger, T. Stevens, J. Tanz

Deliverables: Report: Habitat and biodiversity modelling in the Timber Supply Review–Robson
Valley TSA

Presentation to the Chief Forester for consideration in the May 2000 AAC
determination (TSR2)

It was felt that certain environmental values were not adequately addressed by the timber supply
review process. An indicator was chosen as a surrogate for ecosystem health. A test was developed to
determine whether long-term levels of old forest area would meet the historic range of natural vari-
ability under the current regime.

After graphical analysis of how current management practices would provide for old forest area, it
was shown that the ecosystem with the lowest risk to loss of biodiversity was the dry hot Sub-Boreal
Spruce (SBSdh) zone. The amount of old forest area that was projected into the future never fell below
historical levels. However, Natural Disturbance Type (NDT)1 and NDT2 ecosystems like the ICHwk3,
were seriously deficient in old forest area.

Grizzly Habitat

Contributors: D. Heard, D. Seip, M. Wolowicz

Deliverables: Digital maps: Avalanche chute vegetation classification in Cushing Creek and Goat
River

Robson Valley grizzly bear habitat use

Digital inventory of avalanche chutes to be prepared by March 31, 2003

Grizzly bears have been identified by scientists as a species requiring special management throughout
much of its historical range. Are the grizzlies in the Robson Valley as threatened as in other areas?
Healthy populations can be supported by identifying and conserving key habitat areas. Forest plan-
ners can then spatially model these habitat requirements.

Results of this study showed a significant difference in the behaviour of Robson Valley grizzlies
compared to other areas like the Fraser Plateau. The grizzlies in the Robson Valley had an average
home range of 100 to 300 km2. They used lower elevations in the spring and moved higher up as
summer progressed, finally ending the season in winter dens at alpine or subalpine elevations. Their
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habitat use was varied, but showed a strong preference for vegetated alpine areas and avalanche
chutes. Other important types of habitat included mature forests and regenerating areas like clearcuts
and old fires.

A map layer for avalanche chutes is near completion. This will outline the areas where high value
avalanche chutes have been confirmed. Special management can then be considered for these chutes.

Old Growth

Contributors: P. Burton, C. DeLong, M. Harrison

Deliverables: Report: A Comparison of Ecological Characteristics for Age Class 8 and 9 Stands in
the ICHwk3 and ESSFwk2: Development of an Index to Assess Old-Growth Fea-
tures. March 2000

Report: A Comparison of Ecological Characteristics in Stands of Differing Age
Class in the ICHwk3, ESSFwk2, ICHmm and ESSFmm: Development of An Index
to Assess Old-Growth Features. February 2002

Extension note: Rating Candidate Stands for Old-Growth Management in the
Robson Valley Forest District

Research Report to be published in the BC Journal of Ecosystems and Management

In the process of managing forests based on their natural ecological function, it has been recognized
that the interior wetbelt forests of the Robson Valley naturally contain abundant examples of old-
growth. If harvesting is to occur in these wetbelt forests, sufficient examples of old-growth must be
retained. What are these old-growth features?

Originally, stand age alone was thought to be useful as an indicator of old growth. This study shows
that this is not always true. While stand age may be one factor, there are other attributes to consider.
Furthermore, if stand age is to be used in landscape-level analysis, consideration must be given to the
fact that forest cover inventory maps are often unreliable sources of stand age. Where age class 9 (>250
years old) stands were desired, some age class 8 (140 to 250 years) stands were field assessed and found
to have a suitable combination of old-growth characteristics.

Specific old-growth stand attributes were defined and quantified for some of the BGC variants of
the Robson Valley. The importance and threshold value for each attribute differed between variants.
Attributes included:

• stand density,

• basal area,

• nominal stand age, and

• density of trees or snags greater than a designated threshold size.

The most sensitive attributes were the:

• incidence of CWD by decay class or function,

• thickness of forest floor,

• density of wildlife trees by class or type, and

• extent of arboreal lichens.
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Ungulate Winter Range

Contributors: C. Ritchie, K. Safford

Deliverables: Report: Robson Valley Winter Range Model Project–Phase I. Jan. 18, 2001

Extension Note to be published in the BC Journal of Ecosystems and Management

A "coarse filter" model of ungulate winter range was developed in this study. The model allows for
strategic assessment and prioritizing of areas in the entire RV TSA for moose, Rocky Mountain elk,
mule deer, and white-tailed deer. Forage availability was key for winter habitat of moose, while snow
pack and forage availability were critical for winter habitat of the other ungulates.

The model hypothesized that areas of low elevation with south-facing slopes and older forests in the
drier regions of the Robson Valley provided the required low snowpack habitat. Mature deciduous
forests and old-spruce-leading conifer forests in the SBS zone on south-facing slopes in flat areas of the
basin were the criteria proposed for forage availability. Unfortunately, white-tailed deer and elk
preferences for open habitat and cultivated areas were not reflected strongly in the model.

In addition to winter range habitat, the general habitat of mountain goats was observed during the
study. Goats were of interest because little is known about them. Precautionary principles were being
developed to deal with this lack of knowledge. It is now known that their habitat is not limited and
they require less concern than previously given.

Bull Trout

Contributors: R. Pillipow, C. Williamson, T. Zimmerman

Deliverables: Report: Robson Valley Bull Trout Surveys, Summer–Fall 2000. December 2000

Final report to be submitted

Extension Note to be published in the BC Journal of Ecosystems and Management

In the Forest Practices Code, bull trout are identified wildlife, requiring special management. This
study selected some streams in the Robson Valley to examine bull trout habitat and further assisted in
confirming or denying the presence of bull trout in those streams specifically.

Individual fish were tagged and their movement was followed after spawning. The individuals
migrated back downstream within the Fraser River system until signals were lost as far away as the
Nechako and McGregor rivers. As a conclusion to this phase of the study, strategies for further investi-
gation were defined.
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3 IMPLEMENTATION

A number of the findings have been implemented and used at the operational and strategic levels as a
result of the EFMPP process (see Appendix 1). This is very important to the success of the directed
research and the enhanced management tools that were produced. Application of results lends cre-
dence to the EFMPP and to research in general. It allows for the testing of results in a forum that
provides real life feedback to the original question, issue, methodology, and assumptions. Implemen-
tation and monitoring will provide rationale for forest management practices and for adaptive
management. Often in the process of adaptive management, previously unknown knowledge gaps
become apparent.

Strategic forest management planning in British Columbia is an important and evolving process.
The government of British Columbia encourages SFM to balance the economic and social benefits of
timber harvesting while maintaining healthy forest ecosystems. SFM plans are planning documents
that lay the foundation for achieving SFM by setting goals, indicators and targets for a defined forest
area. The EFMPP process generated results that have helped define landscape-level targets and indica-
tors, and incorporated a strong CAG. Both are key parts of SFM plans.

Operational implementation is equally important as it supports the achievement of management
goals and objectives, typically defined in strategic plans. Operations in the Robson Valley are as diverse
as the environment itself. Innovative solutions need to be developed to meet the challenges of this
diverse environment.

3.1 Timber Supply and Forest Productivity

The projects that dealt with the economic timber supply strategy have provided some preliminary
insight into the productivity of forest stands, and have helped document and direct what is already
being practiced with regards to partial harvesting.

3.1.1 Strategic

It is too early for the results of the growth and yield program to be used, but they showed great
potential for rationalizing an increase in the AAC once complete. The project has established priori-
ties and methodologies for the TSA, and provided acceptable results for some species/site series
combinations.

The scenario planning process employed by Tesera Systems Inc. for the Robson Valley EFMPP
allowed diverse participants to jointly define SFM objectives and explore strategies to meet these
objectives as conditions change over time. Through the use of the Tesera model, the timber supply
impacts of various forest management strategies were analyzed over time. Implementation of the
model results will require further validation and verification of model data and assumptions.

The SELES model produced spatially and temporally defined NRLs based on natural disturbance
events. This allowed for testing of uncertainty in future conditions, activities and management strate-
gies. Non-recoverable loss outputs from the SELES model can be used in the next round of timber
supply planning.

3.1.2 Operational

Over the four short years of the EFMPP, studies like the partial-harvesting regeneration assessment and
partial-cutting cost study helped to provide results in limited replication, and highlighted the future
direction of research. In the Robson Valley, partial harvesting continues to be used operationally,
supported by the results of these studies.
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The future direction of operational research should be to continue to monitor partial cuts to
determine if they are meeting the targets defined by the long-term objectives of the areas. This would
build upon what was begun under the EFMPP. Long-term growth and yield measurement, impacts to
wildlife, biodiversity, and forest health should all be monitored.

3.2 Non-Timber Forest Values

The EFMPP provided a better appreciation for the non-timber economic opportunities in the Robson
Valley. The non-timber forest values projects have identified a number of opportunities, produced
inventory methodologies, and even quantified the resources in some cases.

3.2.1 SFM Planning

The researchers involved in the NTFP study of mushrooms and botanicals have developed preliminary
ecological habitat criteria for some of the products. These criteria have been spatially modelled to
facilitate opportunities for management and harvesting. More field sampling is required to improve
the accuracy of the habitat criteria. Maintenance of key NTFP habitat can then be monitored as an
indicator in SFM plans.

3.2.2 Operational

Operational implementation of the EFMPP results for non-timber values has already begun. The
NTFP project yielded a list of available products in the Robson Valley. Local residents have acted on
this information after hearing of it through the field trips, workshops or word of mouth. Recommen-
dations for the sustainable collection of NTFP were also presented at these forums. Further en-
couragement of this endeavour will inevitably lead to feedback to the forestry licensees who operate
within production areas.

Inventories and data pertaining to recreation trails and features, commercial snowmobiling in
McBride and Valemount, and recreational use of Mount Robson Park were made available as a result
of EFMPP projects. These projects provide an evaluation of the current state of potential indicators,
and allow for informing of non-timber planning efforts.

The Goat River Watershed Educational Scenario Planning Project illustrated the Robson Valley's
potential as a place for an educational forum. The diversity and wealth of subjects presented will no
doubt provide for more educational projects in the future as local practitioners and residents have
now seen the value in such an activity.

3.3 Social

The human dimension of the EFMPP has been an important aspect of many projects. For the most
part, it has provided a baseline set of data to build upon, or focus further extension or research to-
wards. The EFMPP itself has provided a directed research process for the Robson Valley. This brought
meaningful research results to the local communities and industries.

3.3.1 Strategic

The CAG in the Robson Valley is a prime example of how a community group can provide mean-
ingful direction for forest management. Furthermore, the CAG enabled citizens to gain insight into
the details of the research as well as the modelling tools used to provide future guidance. A scenario
planning process employing the Tesera model was used to accomplish this. The CAG was part of a
scenario planning team that developed three learning scenarios by defining objectives and measuring
modelled indicators under three radically distinct management regimes. By studying the base case
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(or TSR2 assumptions) the team familiarized themselves with the current situation in the Robson
Valley. The best or most appropriate features of each learning scenario were then decided upon and
used to model a composite scenario.

To help quantify social aspects of forestry, the Human Dimensions of Biodiversity Conservation
project gathered current information from the public. Researchers were able to summarize forest
management activities of local and distant communities. Now, the level of the public's knowledge of
biodiversity is known and managers can target specific geographic and demographic groups for
extension.

Local residents defined their goals and measures for the long-term existence of their communities in
the Local Level Indicators of Community Sustainability project. This has provided a link between the
community, and forest managers and practitioners, allowing opinions and information to flow more
freely.

3.3.2 SFM Planning

The CAG is particularly useful in SFM planning. SFM plans require a public participation strategy for
developing and implementing the SFM plan. The CAG has successfully done this by choosing forest
management indicators in the Scenario Planning process.

The Local Level Indicators of Community Sustainability and Human Dimensions of Biodiversity
Conservation projects have provided community-oriented goals, criteria and indicators, as well as a
measure of the current state of those indicators. This also fits nicely with SFM planning.

3.3.3 Operational

The CAG framework for focus groups consisting of diverse members can easily be applied to opera-
tional advisory or action groups that are comprised of community members. Groups with a common
focus or value that relates to some aspect of forestry can be formed to explore operational matters.

3.4 Natural Disturbance Processes

Natural disturbance agents and processes are extensive in the Robson Valley. There is now a compre-
hensive understanding of most agents, partly due to the EFMPP. By studying historical and empirical
data, researchers have defined for the entire district:

• how often these events will affect the district?

• how long the events will persist?

• what the impacts will be to certain values like timber?

• what is the variation and size of patches?

• where the events are likely to occur?

3.4.1 Strategic

The SELES model took our understanding of natural disturbance one step further by combining the
effects of natural disturbance and displaying it in map form both spatially and temporally. It did so in
combination with reporting on various indicators. This is an unprecedented accomplishment in
ecological modelling as well as timber supply forecasting. Timber supply models can now be calibrated
to spatially incorporate NRLs over time.
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On a broad scale, the synthesis of natural disturbance research allows managers to prioritize re-
source allocation. Strategies beyond those presented here can be developed to deal with disturbances,
based on the ecological knowledge acquired from the EFMPP.

3.4.2 SFM Planning

In support of sustainable practices and ecosystem management, forestry planners can justify harvest-
ing patterns that mimic the effects of natural disturbances specific to an ecosystem in both spatial and
temporal scale.

3.4.3 Operational

While the natural disturbance studies were primarily ecological and strategic in nature, some opera-
tional recommendations were made or could now be developed based on improved knowledge. For
the duration of the EFMPP, the looper study explored stand-level attributes for mimicking natural
disturbance, and the feasibility of incorporating those attributes. Field testing is now necessary.

After projecting future salvage opportunities and determining salvage priorities and strategies,
harvesting activities will be able to prepare their operations for certain types of salvage wood. For
example, if another looper epidemic occurs, operators could prepare their equipment and log buyers
for a certain wood profile. This preparation would be quite different than a budworm outbreak, due
to different tree species and geographic area/ecosystem affected.

3.5 Wildlife, Habitat, and Biodiversity Conservation

The wildlife and ecosystems of the Robson Valley are diverse and numerous. Improving the level of
knowledge and integrating these values into forest management planning was a key objective of the
EFMPP.

3.5.1 Strategic

The strategic applications of these projects are numerous. The old-growth study provided an audit of
the usefulness of forest cover mapping for delineating old-growth management areas (OGMAs). The
key recommendation was that where age class 9 stands were desired for OGMAs, all stands mapped as
age class 9 were appropriate candidates regardless of actual age, many stands mapped as age class 8
had sufficient characteristics to be considered candidates, and some age class 7 stands were of signifi-
cant quality to be considered alternate candidates and sources of future OGMA recruitment.

In addition, the old-growth work assisted in developing the natural disturbance unit strategy, an
improved strategy for managing seral stage distribution in the Robson Valley. This strategy was
developed subsequent to the environmental assessment being completed for TSR2. The environmental
assessment informed the chief forester regarding the potential for certain environmental values to be
overlooked in the TSR process. As a result of implementing the natural disturbance strategy and
incorporating more partial harvesting in old-growth stands, old-growth attributes may be less at risk
in the future.

Many specific wildlife species were addressed by the EFMPP. For grizzly and ungulate winter range,
a district-wide methodology was developed for assessing potential habitat areas, and spatially delin-
eating the appropriate ones. The grizzly methodology has been field calibrated.
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3.5.2 SFM Planning

The projects studied within this category can inform the development of biodiversity indicators.
Furthermore, the following projects provided data to partially define targets, or describe the current
state of those indicators:

• Coarse Woody Debris,

• Mountain Caribou,

• Environmental Assessment,

• Grizzly Bears,

• Old-Growth,

• Ungulate Winter Range, and

• Bull Trout.

The CWD and old-growth studies have not quite addressed each BGC variant in the district. Also,
the bull trout surveys were only conducted in select streams. However, the micro habitat characteris-
tics could possibly be applicable to a wider area.

3.5.3 Operational

Operational recommendations for addressing old-growth and CWD attributes have been developed.
These recommendations can be used to guide harvesting operations that need to address old-growth
and CWD by using partial harvesting prescriptions, or wildlife tree patches and other leave areas. This
same field assessment methodology can be used outside of harvest areas such as during OGMA field
verification.

The delineation of habitat areas for addressing wildlife values will allow harvesting and other
operations to consider special management to help conserve these species. Mountain caribou, grizzly,
ungulates, and bull trout will all have such habitat areas identified in the Robson Valley. Guidelines for
acceptable harvesting or recreational activities in these areas should be developed. Mountain caribou
already have such a set of operational guidelines. There are de facto measures for the others, but these
should be re-examined based on the updated habitat and population information.
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4 GAP ANALYSIS

Over the last four years, the EFMPP has made great progress in filling information and knowledge
gaps within the RV TSA. Many of the EFMPP projects discovered new gaps that were not anticipated.
This information is an important part of understanding the key needs and priorities of the Robson
Valley (point form details of each project's future needs are presented in Appendix 2). Most require
some degree of:

• fine tuning,

• operational or strategic implementation as best management practices,

• extension to the public and forest management practitioners, and

• long-term monitoring and improvement.

The greatest benefit of the EFMPP has been how the individual projects support larger initiatives
and for the most part, accomplished this district wide. In this regard, the value of the EFMPP is greater
than the sum of its parts. The larger initiatives with the greatest potential or priority for implementa-
tion are discussed below (they are also summarized in Appendix 3).

4.1 Modelling

The importance of models will only increase in the future as we try to predict and project the future
implications of forest management. This will include not only timber values, but social and environ-
mental indicators of sustainability as well. Four distinct models were developed for the EFMPP:

• SELES-spatially explicit landscape event simulator,

• Tesera Model-scenario planning/forest estate model,

• CGE-computable general equilibrium/economic impact model, and

• WTRS-wildfire threat rating system.

Completion of the Robson Valley CGE model requires data outputs from the Tesera model.

As identified by EFMPP participants, including the modellers themselves, the models require
improved data to minimize the uncertainty regarding:

• threshold for retaining old-growth attributes in partial cuts (Tesera),

• modelling growth and yield of partial cuts (Tesera),

• two-year cycle budworm incremental growth loss (SELES),

• impacts of climate change (SELES),

• future fuel types (WTRS), and

• factors triggering natural disturbance event initiation and termination (SELES).

Additionally, since the models each help to solve different problems, a link needs to be created
whereby each could use the outputs of the other. For example, the natural disturbances projected by
SELES could regulate the age class structure of the non timber harvesting land base for the Tesera
model. Or, the timber harvesting output from the Tesera model could provide an input for the CGE
model in order to quantify economic impacts of different harvesting scenarios.

Provincial timber supply modelling will soon need to consider the spatial effects of forest
management. The Tesera and SELES models attempted to incorporate standard harvest flow and
modelling policies, but found great difficulties when doing so in a spatial environment. Fine tuning
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this discrepancy and validating the models will require feedback from the agencies responsible for
timber supply modelling. The Tesera model in particular could then be used for full-blown, spatial
timber supply modelling. At a minimum, it provides a focused method for considering "what is
possible in an uncertain future and what implications might arise from different management
strategies."

In the end, models only produce an example of a plausible future outcome. Implementing the
chosen strategies and monitoring the effects will require years of work, but will provide the necessary
feedback to validate the efficacy of these models.

4.2 Ecosystem Mapping

Many projects correlated measured values with habitat or ecosystem types. To strategically plan for
these values at the landscape level or district scale, researchers relied on current forest and terrain
inventory mapping. Often, these inventory sources were too focused on timber values to fully meet the
needs of the projects. An ecosystem-type inventory for the Robson Valley could assess additional
attributes to assist in strategic habitat modelling. Such attributes include site series and vegetation
types. This information would be of greatest use in identifying areas for:

• site index adjustment,

• NTFP production,

• wildlife habitat, and

• old-growth areas.

4.3 Growth and Yield

As forest management practices evolve and time passes, inventories and growth and yield models need
to be updated or created. Currently, the highest priority for new growth and yield modelling relates to
regeneration performance of mixed species stands and alternative silviculture systems (partial cuts).
The Tesera model was able to approximate the harvesting of these stands, but regeneration perform-
ance was modelled with great uncertainty. Such growth and yield models could also assess the impacts
of natural disturbances such as two-year cycle budworm. This disturbance does not always entirely
replace a stand; it may only retard growth for some time.

In the Robson Valley, partial cutting and alternative silviculture systems have been monitored at
such sites as Lucille Mountain (ESSF) and now Mountain View (Kevin Knight ICH study). Further
identification of the operational differences between systems is required. For example, the systems
studied were group selection and group retention systems, but others, such as uniform shelterwood,
need to be explored because the operational differences are significant between systems.

A program begun under the EFMPP was a site index update based on tree species and BEC (SIBEC).
This program yielded positive preliminary results of a high magnitude. Site indices were developed
and exceeded the values typically seen on inventory maps.

Site index has been known to be one of the most important drivers in timber supply modelling.
During TSR2, a sensitivity analysis was performed on the uncertainty in the productivity of current
old-growth sites after harvest. Preliminary field studies showed that a site index increase of four points
across the TSA was not unreasonable. In a sensitivity analysis, this yielded an increase in the long term
harvest level of an incredible 44%, meaning (if accepted), only two decades of falldown would be
necessary instead of six.

Completing the SIBEC field work and having TSA-wide site series mapping would ensure that
future TSRs could consider improved site indices and support a sustainable, increased long-term
harvest.
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A growth and yield inventory which needs updating is the loss factor inventory. This encompasses
the decay, waste and breakage factors for harvested stands. Decay is observed to be quite high on some
site types and species in the district. An update or restratification of the data has been identified by
licensees as being of a high priority. This affects items such as the modelling of the allowable cut and
the prediction of end product recovery.

Three broad zones were delineated decades ago in the Robson Valley. These zones are the public
sustained yield units (PSYU) and cover multiple ecological zones from valley bottom to high elevation
alpine. Loss factors were defined for each zone and have never been updated. Licensees consistently
observe loss factors much higher than the PSYU average when operating in lower productivity sites.
These include high-elevation ends of valleys where vehicle access is recent and loss factor plots were
never established.

4.4 Biodiversity

The importance of biodiversity as a whole has only recently been considered. Historically, indicators
of biodiversity such as fish and wildlife abundance were monitored. We now realize that biodiversity
entails much more.

As forest managers spread the word about biodiversity, they use plans and procedures such as eco-
certification and SFM to convey their message. The EFMPP recognized biodiversity and ecosystem
health as a high priority for the Robson Valley. As a result, some policies and practices have changed.
Caribou winter habitat and grizzly bear avalanche chutes are just two examples.

Studies initiated in the Robson Valley have only begun to define indicators of biodiversity, and
elaborate on the biology of species and the integration of forest management activities into ecosystem
health. This should continue with regard for future SFM needs and development of best management
practices for the following projects:

• old-growth attributes and abundance,

• flora and fauna population counts,

• wildlife and ecosystem habitat identification,

• SELES-natural disturbance modelling, and

• coarse woody debris.

4.5 Non-Timber Economic Opportunities

In an effort to diversify the local economy, and allow forest managers to consider and enhance this
diversified economy, projects like the NTFP explored the potential for commercial utilization of
mushrooms and botanicals within the Robson Valley. In order to more accurately quantify and
manage non-timber forest products, site series information is required. This information can be used
to model non-timber forest products habitat criteria over time.

4.6 Social Issues in Forestry

Community involvement in forest management is a continuously evolving concept due to the intrinsic
relationship between community and forestry. At present, the most pressing issue for implementation
is the extension of knowledge to the Robson Valley community. Many of the residents have a strong
desire to be informed. This desire is greater here than in many other areas of the province because the
forest is a great part of their reason for residing here.
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Forums like the scenario planning team and the CAG are ideal for extending knowledge to the
community. Defining the link between processes like these and indicators of public involvement would
satisfy the requirements of sustainability-based management systems. The monitoring of this goal
could be achieved with tools such as the sustainable community, biodiversity knowledge and CAG
value orientation surveys and studies conducted for the EFMPP.

4.7 Extension

The successful dissemination of information from the EFMPP needs to be achieved in order to realize
the goal of research. This extension must ensure that the information is shared in a way that allows
the end user to apply it most effectively. If the results are operational recommendations, then training
sessions, workshops and field cards need to be provided for operational practitioners. When projects
result in a change in management policy, then conferences or meetings need to occur and some writ-
ten or published reports need to be produced to elaborate on what the policy applies to and how it
applies.

Broader extension initiatives such as websites, published notes and reports, community download
sessions, and research databases.

need to be developed or continued to ensure maximum broadcast of current and best knowledge.
This will not only assist in applying best management practices, but also ensure fewer conflicts due to
misinformation and more meaningful discussion when differences do occur.

An example of a public workshop could be the appropriate use of alternative silviculture systems.
While partial harvesting can be used successfully to satisfy social and environmental issues such as
visual quality, private land adjacency and maintenance of certain aspects of wildlife habitat, it ought
to be conducted in ecosystems where the silvics of the species require it. Widespread partial harvesting
of lodgepole pine does not mimic natural ecological process. Yet, the social constraints of the local
ecosystem where lodgepole pine is found, have dictated the use of partial harvesting in such stands.

4.8 Partnerships

Forest management in the Robson Valley is at a stage where many of the issues that need to be ad-
dressed are becoming apparent. As a result of the EFMPP, we can more clearly articulate what the
knowledge gaps are. These gaps cannot be fulfilled by any one party, but must involve a team of
individuals and groups who accomplish a specific task, contributing to the whole.

As such, partnerships will provide the means for ensuring that future work is accurate, coordinated,
applicable and adequately funded. A number of groups and individuals have already contributed
either on a contractual or partnership (in-kind) basis. These include:

• Provincial and Federal Government Agencies,

• Educational Institutions,

• Researchers,

• Non-Profit Research Societies,

• Community Groups,

• Forest Licensees, and

• Resource Management Consultants.
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These partners need to remain directed by a local, core working group who will ensure that:

• the needs of the entire Robson Valley, both community and industry, will be addressed in priority,

• appropriate partners are retained to contribute to the project,

• research efforts are directed at achieving results that are applicable to the entire TSA,

• the results of projects are extended to the appropriate parties for implementation,

• funding is acquired in a timely fashion and utilized efficiently, and

• the objectives of the EFMPP (or its future equivalent) are continually updated based on project
accomplishments and changing circumstances.

5 MONITORING PLAN

Monitoring a project like the EFMPP is a large undertaking. It is key to completing the cycle of con-
tinuous improvement, thereby proving that we are working towards sustainability. Monitoring will
provide the feedback to assess how well the results were implemented, and if the impacts were as
expected. We can then redefine or refocus tools and strategies.

Unfortunately, in forestry we deal with organisms and systems that take many years to change by
any appreciable amount, and provide the necessary feedback. The time frame is far longer than the four
year term of the EFMPP. In relation to the careers of those involved though, it seemed like a long time.

So the EFMPP can be seen as one phase of the larger cycle. The LRMP was an introductory phase
which proved we did not have the required information or knowledge level to make the types of
decisions demanded of the participants. The next phase will build upon the successes of the EFMPP,
applying the results to current forest management initiatives until such time as changes force us in a
new direction.

The leadership team of the next phase will immediately need to initiate spatially static field moni-
toring strategies, most likely in the form of permanent sample plots (PSPs). This monitoring should be
developed in representative areas and sampled consistently with regards to time of year, measured
variables, end use of data, etc. Monitoring of plots should be designed to be easily incorporated into
the daily and yearly activities of field staff and contractors, possibly completed as part of silviculture
surveys, logging supervision, operational inventory measurement projects, or timber cruising. Work-
ing in partnership with a variety of contributors will also simplify these tasks. PSPs should build upon
currently sampled areas developed for:

• growth and yield/SIBEC,

• natural disturbance areas/forest health,

• operational strategies/trials,

• old-growth attributes,

• NTFP, and

• wildlife habitat areas.

Annual monitoring will satisfy the needs of any integrated resource management process, whether it
be SFM, eco-certification or sound forest management. Monitoring of a more dynamic nature will
also be necessary. Some values do not stay in any one location. Others are less tangible or need to be
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compiled or synthesized from their raw form. These types of monitoring surveys would address the
following:

• costs of operating,

• recreation opportunities and users,

• social indicators and behaviour,

• wildlife activities and requirements, and

• regeneration parameters such as regeneration delay and stocking.

In summary, the EFMPP has provided a logical process for addressing sustainable, integrated
resource management planning knowledge gaps. This blueprint for success has taken participants from
a clear starting point to the end of this phase of information gathering and preliminary analysis.
Furthermore, in completing this implementation and monitoring plan, the strategy for moving to the
next phase is more explicitly defined. This strengthens the process of continual improvement.

During the process, it was shown that the anticipated difficulty in achieving desired future condi-
tions or expected outcomes could be minimized by developing working partnerships between the
community, researchers, industries, consultants and government agencies. While an extraordinary
increase in knowledge was realized, the EFMPP has ultimately shed light on important factors that
were previously believed to have no influence, or not even known to exist.

Clearly then, the next phase of the EFMPP needs to assist in filling further knowledge gaps, imple-
menting chosen management strategies, monitoring anticipated results and fulfilling currently
legislated management plans. This will help identify the Robson Valley as a world leader in sustainable
forest management, backed by exceptional social, economic and environmental science, far exceeding
current global expectations.
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APPENDIX 3 Common Implementation Links

Modelling

SELES–NSELES–NSELES–NSELES–NSELES–Natatatatatururururural Dal Dal Dal Dal Distististististurururururbancbancbancbancbance • Te • Te • Te • Te • Teseeseeseeseeserrrrra–Fa–Fa–Fa–Fa–Fooooorrrrrest Estatest Estatest Estatest Estatest Estate Me Me Me Me Mooooodddddeeeeel • Ecl • Ecl • Ecl • Ecl • Ecooooonononononomic Imic Imic Imic Imic Impampampampampaccccct Mt Mt Mt Mt Mooooodddddeeeeel–CGEl–CGEl–CGEl–CGEl–CGE

Various research efforts have provided data that each model uses to represent the combined effects to indicators
such as timber flow, non-recoverable losses, and seral stage distribution. The uncertainties in the models need to be
minimized to allow forest management to be in harmony with natural processes. Combining the SELES output with
socio-economic indicators and a fine tuned Tesera model would provide a useful suite of tools for projections of the
future forest.

Ecosystem mapping

SIBEC • NTPF • Natural disturbance • Habitat • Old-growthSIBEC • NTPF • Natural disturbance • Habitat • Old-growthSIBEC • NTPF • Natural disturbance • Habitat • Old-growthSIBEC • NTPF • Natural disturbance • Habitat • Old-growthSIBEC • NTPF • Natural disturbance • Habitat • Old-growth

As our knowledge of site specific factors increases, we require more detailed knowledge and inventories of the sites
themselves. These initiatives could be strategically planned and modelled, and then implemented operationally if the
district had an ecosystem inventory map layer that could be efficiently queried by GIS.

Growth & Yield

UUUUUnenenenenevvvvveeeeen agn agn agn agn ageeeeed stands • Td stands • Td stands • Td stands • Td stands • Thinninghinninghinninghinninghinnings • Ms • Ms • Ms • Ms • Mixixixixixeeeeed stands • Nd stands • Nd stands • Nd stands • Nd stands • Natatatatatururururural distal distal distal distal disturururururbancbancbancbancbance are are are are areas • Deas • Deas • Deas • Deas • DWBWBWBWBWB

With a greater diversity of events occurring in the forest, comes a greater need for developing or updating empirical
or predictive growth and yield models. Tailoring these models around local conditions and activities could help to
ensure the maximum benefit from the RV TSA as well as the accuracy of TSR and AAC determinations.

Biodiversity

Wildlife habitat • Old-growth • CWD • SFM indicatorsWildlife habitat • Old-growth • CWD • SFM indicatorsWildlife habitat • Old-growth • CWD • SFM indicatorsWildlife habitat • Old-growth • CWD • SFM indicatorsWildlife habitat • Old-growth • CWD • SFM indicators

The pursuit of a forest management regime that incorporates natural elements of biodiversity, lends itself to
sustainable forest management and eco-certification. Defining indicators will require the thorough review or study
of the values we are trying to manage for. EFMPP projects have already provided some of the research required to
achieve this. Long-term monitoring will be required to assess the indicators and results.

Non-timber economic opportunities

TTTTTourourourourourism • NTFP • Edism • NTFP • Edism • NTFP • Edism • NTFP • Edism • NTFP • Educatucatucatucatucatioioioioion/rn/rn/rn/rn/researesearesearesearesearccccchhhhh

The forest and its resources are able to provide economic opportunities beyond that of timber products alone. While
forestry licensees may have no business interest relating to these non timber products, their activities in the forest
may overlap. In the Robson Valley, now is the time to proactively cooperate with non-timber opportunities.

Social issues in forestry

Sustainable communities • CAG • Economic correlation • Public opinionSustainable communities • CAG • Economic correlation • Public opinionSustainable communities • CAG • Economic correlation • Public opinionSustainable communities • CAG • Economic correlation • Public opinionSustainable communities • CAG • Economic correlation • Public opinion

Foresters are legislated to consult with and address the concerns of the public regarding proposed forestry activities.
The EFMPP has shown that the most meaningful way of accomplishing this is by involving select individuals to
participate in the development of future forest scenarios. The results are then based upon the public’s interest in
combination with proper scientific knowledge. Operational activities which flow from this process are known to
have passed the test of public consultation.
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