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PREFACE 
          

Long term management planning for a forest such as ours on Sidney Island calls for reliable 
information about the composition of the forest itself, including the species of trees in each of the 
many differing stands, their age and their rate of growth.  Our present 5-year plan, written in 
2013, warns us that it is based on information about the forest that is “obsolete in important 
respects”, and recommends that our forest inventory be brought up to date during the term of the 
plan.  It also proposes that the strata corporation develop a dynamic computer-based model of the 
forest that would facilitate “long-term planning in a format readily accessible and understandable 
to owners ”. The report on the following pages responds to these recommendations. 

To undertake this project, Sallas Forest’s Ecological Stewardship Committee recruited Dr. 
Cosmin Man, an expert in forest modeling at UBC’s Faculty of Forestry (though recently moved 
to private consulting). His assignment had three parts: i) to up-date the inventory of our forest; ii) 
to design a computer-based analytical model of the forest suitable for long-term management 
planning; and iii) to produce a 5-year management plan consistent with Sallas Forest’s 
management objectives. 

Cosmin produced a current inventory of the forest without the expense of a new field survey by 
revising an outdated survey, and in effect “growing” each of some 100 stands (or polygons) 
using available data on the rate of growth of each species in each polygon. He also made 
appropriate adjustments to take account of the reforestation and other silvicultural activities since 
the old survey was made some two decades ago.  The result is a complete forest inventory 
suitable for our forest planning. Importantly, it can easily be revised and kept up to date, 
providing a continuing foundation for management planning.  

Cosmin’s up-dated inventory of the forest provides much useful information for managing it, but 
it also gives us a new, broad picture of the forest, its growth and evolution over time, and the 
rationale for silvicultural measures. Most importantly, it identifies the growth and richness of our 
forest, and our opportunities to advance our established objectives in managing it, which 
emphasize restoration of the natural forest ecosystem, aesthetic and recreational values, and 
protection from fire.  

Cosmin presents a management plan designed to advance these objectives.  It foresees vigorous 
growth of the forest - doubling its size in terms of the volume of trees in 80 years. Among other 
silvicultural measures this plan includes thinning of overstocked stands as the forest grows, 
which normally yields marketable timber, offsetting at least some of the management costs. 
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The technology underlying the dynamic, analytical model of the forest is complex, 
But owners will find the resulting management plan and its rationale are not difficult to 
understand. 

This new information about our forest and tools for managing it come at an opportune time, by 
drawing attention to our transitional position in managing our forest. Since the heavy timber 
harvesting of the 1980s our management effort (and that of the limited partnership that preceded 
us) has concentrated on re-establishing the forest through reforestation, plantation management 
and juvenile spacing.  

Cosmin’s analysis of the present condition of the forest suggests that the bulk of this routine 
work in establishing a healthy new forest will largely be completed during our next 5-year plan. 
This offers an opportunity to redirect our forest management to respond to less familiar forest 
management activities such as enhancement of species diversity, control of invasive species, 
creation of open spaces in the forest and other measures, some of which the Ecological 
Stewardship Committee has already identified.  

These new directions will take time and effort to investigate, plan, and to arrange the needed 
approvals, financing and contractors.  Past experience suggests that the investigation and 
planning for these new directions in forest management should be undertaken without delay. 

Peter Pearse 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1. Introduction 

Sallas Forest Strata Corporation owns 714.9 hectares (ha) of Sidney Island, one of the 
southern-most of the Gulf Islands, a short distance north of Victoria in Georgia Strait (Appendix 
I – Sallas Forest Land Base Definition). Most of this property, some 472 ha, is a managed forest, 
of which 423 ha are forested, and 49 ha are meadows and other clearings. To provide direction in 
managing this forest (hereinafter Sallas Forest) the corporation seeks a forest management plan 
to help achieve the objectives set out in its Statutory Building Scheme: 

“… to provide for the development and use of the Property in ways that will preserve its 
natural environmental attributes and aesthetic values, protect the privacy and enjoyment of 
Owners, enhance the value of the Property and harmonize recreational and residential uses with 
the management of the forest and other resources on the Property.”  1

It should be noted that financial gain is not the primary objective in managing Sallas 
Forest, but the corporation’s policy nevertheless provides for the sale of marketable products 
recovered from thinnings or other silvicultural activities undertaken to enhance the health of the 
forest or other objectives noted above. 

This report provides a current inventory of Sallas Forest, a computer-based analytical 
model of it, and a practical forest management plan designed to advance the corporation’s 
objectives. 

2. The Forest Inventory and Growth 

Sallas Forest is within the Coastal Douglas Fir biogeoclimatic zone and 87% of the 
forested area is dominated by this species.  Nevertheless a wide variety of deciduous and other 
coniferous species are found in small pockets or intermixed with the Douglas-fir, notably, 
western redcedar, balsam (or grand) fir and red alder.  Rarer species, valued for their aesthetic 
qualities, include arbutus, Garry oak, cottonwood, trembling aspen, and dogwood. 

Silvicultural activities have been ongoing since the mid-1980s, particularly in the form of 
planting and plantation maintenance, juvenile spacing, and thinning of maturing stands. Today, 
the backlogs of needed reforestation and plantation maintenance have largely been eliminated, 

 The objectives are elaborated in the corporation’s 2011 policy paper “Stewardship of Sidney 1

Island’s Natural Resources: Objectives and Guidelines” and other documents.
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although small areas (totalling 1.4 ha) remain to be restocked . Since the strata corporation was 2

formed 13 years ago, approximately 70.3 ha have been subjected to juvenile spacing and 
pruning, and thinning of maturing stands has taken place on 17.5 ha (Appendix II – Treatment 
History (1998-2017). 

The present age distribution of the forest stands shows that most of the forested area 
(86%) is occupied by stands between 20 and 59 years old, a small amount (1.7%) is less than 20 
years, while the rest is between 60 and 119 years old, as shown in Figure 1. The area-weighted 
average age for the entire forested area is estimated to be 46 years. The current standing volume 
of timber is estimated at 113,798 m3. It is currently growing at an average annual rate of 5.86 m3/
ha or 2,473 m3 over the whole forest. 

!  
Figure 1. Age distribution of the forest stands in 2017 

If the forest was managed like some industrial forest to produce a maximum sustainable 
volume of timber (which is not the objective in this case), it could potentially yield about 3,600 
m3/year in perpetuity. 

A detailed inventory of Sallas Forest was undertaken by the Strata Corporation’s 
predecessor in 1998. This inventory divided the forest into 108 polygons, each covering an area 
of relatively homogeneous forest in terms of the species of trees it contains, their age, and rate of 
growth. Some polygons identify open meadows, bluffs or wetlands. These inventory polygons 
vary widely in size and configuration. 

To up-date the 1998 inventory, well-established growth rates for each species of trees in 
each polygon were applied to “grow” the forest over the years from 1998 to the present. In 
addition, corrections were made for areas that were reforested, harvested, and otherwise 
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 In this report, areas of forest are measured in hectares (ha). The size or bulk of the forest is 2

quantified in terms of the cubic meters of wood (m3) it contains.
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disturbed since the inventory was made. The result is a detailed inventory of the forest current to 
year 2017 and suitable for planning purposes. 

The updated inventory data was used to develop growth curves which trace, for each 
polygon, the growth in volume of timber in relation to the age of the trees. One such curve was 
developed for each polygon using the provincial government’s industry-standard growth curve 
model for British Columbia . These curves provide critical information for long-term forest 3

management planning. 

Figure 2 shows the growth curve for Polygon 33, the large tract of advanced second-
growth Douglas-fir between Greenleaf Lane and Spartree Hill. If the stand were left untouched, 
it would grow following the solid curve. If it were thinned (which actually began in 2013 and is 
planned to be completed in the present plan) its growth would follow the dashed curve; the 
downward jog between 2013 and 2017 marks the removal of a projected 56% of the stand by 
thinning. After thinning, the trees grow faster than those in the unthinned stand. 

!  
Figure 2. Comparison of Thinned and not-Thinned growth curves for Polygon 33 

For the purposes of forest management planning, the updated inventory of the forest in 
each polygon provides the essential base of information about the resource. The growth curves, 
and how they can be altered by silvicultural measures such as reforestation, spacing, and 
thinning, provide the information about management opportunities and their effects.  All this 
information must be brought together and analysed to determine the silvicultural and other 

 Variable Density Yield Projection (v.7) growth curves model for British Columbia https://3

www.for.gov.bc.ca/hts/growth/vdyp/vdyp.html
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measures that will most effectively advance the management objectives. For this purpose, a 
dynamic computer-based model of the forest has been developed . 4

The Analytical Model 

Recent technological developments make it possible to use sophisticated mathematical 
models to resolve complex and multiple forest management objectives. The model developed for 
Sallas Forest is a spatially-explicit forest simulation model capable of scheduling forestry 
activities such as reforestation, spacing, and thinnings in response to specific objectives, 
priorities, and constraints on forestry activities. These activities can be programmed into the 
model to meet objectives related to wildlife, aesthetics, biodiversity, and fire hazard abatement in 
addition to forest growth. 

The model can calculate and report in detail, for each year or other time step, the 
condition of the forest – the volume of timber it contains and its growth in each polygon and in 
the whole forest. It can also report information on silvicultural measures and other management 
activities completed and planned, thus providing the information forest managers and owners 
need for continuing oversight of the forest’s management and future planning. 

3. The 5-year Plan 

The present 5-year management plan for Sallas Forest, which was first implemented in 
fiscal year 2013 and will end in 2017, has emphasized silvicultural activities that are urgent, and 
will enhance the growth and vigour of the treated stands well into the future, particularly juvenile 
spacing and pruning and thinning of mature stands. 

The new five-year plan in this report is hypothetical insofar as it is based solely on the 
growth potential and silviculture requirements of the forest, without reference to other concerns 
and priorities that may be reflected in the actual timing of the work proposed in the plan. 
Concerns include the sensitive nature of the sea floor in the area of the barge ramp used to load 
logs from thinning. Competing priorities include the need for alternative silviculture work, such 
as cone removals, clearing dedicated to firebreaks and roadside visibility, and treatment of areas 
affected by Douglas-fir root rot diseases. In addition, in this report, reforestation work is included 
only as a placeholder in the sense of identifying polygons where new planting could take place: 

 Forest Planning Studio ATLAS (Nelson, 2003) is a Microsoft Windows based freeware and the 4

documentation and tutorials can be accessed here: http://sfmtutorials.forestry.ubc.ca/fps-atlas/.
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no decisions have been made about replanting or reforestation, activities that will generally be 
pursued only in the interest of heightening species diversity and improving songbird habitat. 

Juvenile spacing involves removing surplus trees from dense young stands usually less 
than 30 years old. This treatment, enhances the growth of the remaining trees, focuses the growth 
on the healthiest and most vigorous trees, and significantly improves the aesthetic and 
recreational qualities of the treated stands. Pruning involves removing the lower, usually dead 
branches in young stands, which reduces substantially the forest’s vulnerability to forest fire. 
Juvenile spacing and pruning are usually carried out together, although secondary pruning of 
higher branches is often a separate operation on larger trees. Juvenile spacing is particularly 
urgent not only because of the large amount of juvenile forest in the present forest inventory, but 
also because the cost of this treatment increases sharply as the trees grow in age and size. 

Thinning of maturing stands warrants early attention because this treatment creates an 
attractive park-like forest and enriches the diversity of flora and the habitat for wildlife, 
especially song birds. It also yields a financial return, which can help cover silvicultural costs.  

The proposed 5-year management plan (2018-2022) is summarized in Table 1. The plan 
begins in 2018 and provides for juvenile spacing and pruning (JS&P), thinning of maturing 
stands (ToMS), and reforesting under-stocked and other disturbed areas. In addition to the 
detailed schedule in Table 1, this report is accompanied by a detailed high resolution map 
indicating the spatial location of each area to be treated in the next 5 years. A low resolution map 
is attached in Appendix III – Map of the 5-year Plan. 

Juvenile Spacing and Pruning 

The proposed juvenile spacing and pruning (JS&P in Table 1) is scheduled to start in 
2018 and to continue in each year of the 5-year plan at a rate of 31 ha/year, as illustrated in 
Figure 3. The areas to be treated are scheduled to begin with the polygons that are already 
partially treated (from the top of Table 1, polygons #11, #12, #15 … etc.). Once these polygons 
are completed, the remaining eligible polygons are given priority based on fire hazards, 
biodiversity, and visual impact. Almost all the areas now in need of juvenile spacing and pruning 
are scheduled to be treated by the end of 2022. No further need for this treatment is foreseen 
apart from supplementary pruning and, a couple of decades from now, spacing and pruning of 
the small areas of new forest resulting from the reforestation under this plan. 
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!  
Figure 3. Areas of planned thinning of maturing stands and juvenile spacing and pruning 

Note that the forest within each polygon is not uniform, and consequently, the intensity of 
juvenile spacing and pruning varies widely. Walk-ins throughout the proposed polygons 
estimated the work required to an average of 0.25 ha per man day. Thus, the effective area 
proposed to be treated for JS&P is estimated to approximately 28 ha for the whole 5-year period. 

Table 1. 5-year treatment schedule (2018-2022). ToMS = Thinning of Maturing Stands 
(ToMS); JS&P= Juvenile Spacing. 
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Year Treatment Polygon # Age of Treatment Volume Harvested 
(m3)

Treated Area 
(ha)

2018 Restock 85 0 0 0.83

Reforestation N/A 0 0 3.71

ToMS 32 110 601 1.5

ToMS 33 57 808 4.82

JS&P 11 29 0 1.68

JS&P 12 58 0 4.7

JS&P 15 57 0 0.44

JS&P 20 30 0 2.63

JS&P 22 31 0 0.76

JS&P 27 27 0 2.66

JS&P 34 32 0 5.15

JS&P 45 28 0 4.64

JS&P 46 28 0 7.08

JS&P 49 60 0 1.54

2019 ToMS 33 58 1,419 8.24
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JS&P 17 32 0 2.23

JS&P 54 32 0 2.01

JS&P 58 30 0 1.85

JS&P 49 61 0 0.33

JS&P 61 31 0 15.07

JS&P 62 51 0 4.57

JS&P 80 30 0 3.28

JS&P 95 21 0 2.18

2020 ToMS 8 109 118 0.23

ToMS 127 122 196 0.77

ToMS 33 59 939 5.33

JS&P 58 31 0 1.76

JS&P 60 29 0 15.92

JS&P 63 36 0 2.82

JS&P 67 34 0 6.74

JS&P 68 38 0 3.89

2021 ToMS 7 104 6 0.12

ToMS 8 110 902 1.73

ToMS 16 103 467 1.28

JS&P 42 34 0 8.6

JS&P 53 34 0 1.18

JS&P 56 35 0 3.64

JS&P 68 39 0 12.35

JS&P 70 73 0 2.28

JS&P 83 32 0 0.78

JS&P 93 44 0 2.61

2022 ToMS 16 104 618 1.67

ToMS 26 81 339 1.33

ToMS 65 104 39 0.15

ToMS 74 74 87 0.37

ToMS 89 79 337 3.11

Year Treatment Polygon # Age of Treatment Volume Harvested 
(m3)

Treated Area 
(ha)

2018 Restock 85 0 0 0.83

Reforestation N/A 0 0 3.71

ToMS 32 110 601 1.5

ToMS 33 57 808 4.82
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Thinning of Maturing Stands 

Thinning of maturing stands (ToMS in Table 1) is capped at 1,500 m3/year. This volume 
is the capacity of the barge found in previous operations to be the most suitable means available 
for transporting logs to the market. Thinning is planned to occur first in polygons #32 and #33 
which are already partially treated. Once these polygons are completed, the remaining eligible 
polygons are scheduled in descending order of their age. 

Thinning of maturing stands will potentially continue well beyond the five years of this 
management plan. This is due to three factors: 1) the presently extensive area of forest that calls 
for this treatment, 2) the even larger area that will reach thinning age as the present juvenile 
forest grows during the next two decades, and 3) the constrained scale of thinning operations. As 
a result, thinning of maturing stands, capped at 1,500 m3/year, could continue for more than 80 
years. 

Reforestation 

One small polygons (totalling 0.83 ha) is currently under-stocked and is scheduled to be 
restocked in 2018. Other disturbed areas including old gravel pits and possibly rock quarries are 
also to be reforested in 2018, though the need for site preparation of these sites suggests it might 
be more practical to spread this work over two years. 

Disease Control 

JS&P 83 33 0 0.5

JS&P 92 28 0 2.18

JS&P 96 38 0 0.99

JS&P 97 34 0 3.24

JS&P 98 43 0 1.75

JS&P 99 28 0 1.44

JS&P 101 21 0 1.52

JS&P 107 33 0 2.31

JS&P 130 35 0 0.72

JS&P 131 35 0 2.71

Year Treatment Polygon # Age of Treatment Volume Harvested 
(m3)

Treated Area 
(ha)

2018 Restock 85 0 0 0.83

Reforestation N/A 0 0 3.71

ToMS 32 110 601 1.5

ToMS 33 57 808 4.82
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The silvicultural survey in 2016 identified several patches of forest infected with 
Douglas-fir root rot – an endemic fungal disease that spreads unless controlled by removing and 
safely disposing of the surrounding vegetation and reforesting with a different species. The total 
affected area is estimated at less than half a hectare, and is not an urgent issue. The corporation’s 
silvicultural advisor has recommended that a plan be developed to deal with this matter. 
However, in the absence of urgency and of a specific plan of action, no provision is made for it 
in this plan. In the interest of the health of the forest, it is recommended that the root rot patches 
be monitored and an action plan be developed during the term of this management plan. 

4. Long Term Projections 

During forthcoming decades, despite the proposed removals by spacing and thinning, the 
forest’s standing volume of timber will continue to increase. It is estimated that by the end of 
year 2100, the volume of standing trees will reach 271,861 m3, approximately 2.3 times the 
current volume. As illustrated in Figure 4, by the middle of this century, almost the whole forest 
will be older than 60 years, and by the end of the century, older than 100 years. A visual 
representation of the treated areas and the forest’s progression over time is included in Appendix 
IV – Silviculture Measures Dynamics Over Time. 

!  
Figure 4. Expected change in the age structure of Sallas Forest 

5. Conclusions 

The first task in this project was to obtain an up-to-date inventory of Sallas Forest. This 
was done by up-dating a detailed forest inventory taken in 1998 – in effect “growing” that 
inventory over the last 18 years and making adjustments for the harvesting, reforestation, and 
other changes made to the forest during that period. 
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This information revealed the following key forest characteristics: 1) the forest extends 
over 423 ha, 2) the average age of the trees is 46 years, 3) the standing volume of timber is 
estimated at 113,798 m3, and 4) the forest is currently growing each year by an average of` 5.86 
m3/ha or by 2,473 m3 in the whole forest. The updated inventory provided parallel information 
about the size and growth of the forest in each of the 108 distinctive forest areas (or polygons), 
providing the essential base of data for detailed forest management planning. 

The second task was to establish a means of processing all this information, and 
evaluating the range of silvicultural and other forest management techniques. For this, a dynamic 
computer-based simulation model was developed. 

The third and final task was to prepare a 5-year management plan designed to advance 
the strata corporation’s objectives, which emphasize protection of the natural environment and 
the forest’s aesthetic and recreational qualities. 

The proposed plan provides for completion of the spacing and pruning of the extensive 
juvenile forest and continued thinning of maturing stands. It also provides for modest 
requirements of reforestation and disease control. 

Overall, this report paints a picture of a healthy, vigorous young forest and proposes a 
management plan which will protect its natural qualities and advance the strata corporation’s 
aesthetic and recreational objectives. 

Appendix I – Sallas Forest Land Base Definition 
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Appendix II – Treatment History (1998-2017) 
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Appendix III – Map of the 5-year Plan 
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Appendix IV – Silviculture Measures Dynamics Over Time 

Current State (2017) End of Planning Year 5 (2022)
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End of Planning Year 10 (2027)

End of Planning Year 50 (2067) End of Planning Year 84 (2100)
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