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Disclaimer
This report was prepared exclusively for School District 71 by Current Environmental. The quality of
information, conclusions and estimates contained herein is consistent with the level of effort expended
and is based on: i) information available at the time of preparation; ii) data collected by the author,
technical personnel and/or supplied by outside sources; and iii) the assumptions, conditions and
qualifications set forth in this report. This report is intended to be used by School District 71, subject to
the terms and conditions of its contract or understanding with Current Environmental. Other use or
reliance on this report by any third party is at that party’s sole risk.
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EXECUTIVE SUMMARY
The “Vanier Oaks” property is a unique 10.6 Ha site owned by School District 71 and located within the
City of Courtenay near G.P. Vanier School. The site is regionally significant for the distinctive
environmental, cultural, aesthetic/recreational, and potential educational attributes of the property.
School District 71 is proposing to subdivide the Vanier Oaks property from their core holdings and sell it.
The subdivision and any rezoning of the property would be subject to approval and possible rezoning of
the site. The site is currently zoned for public assembly (PA‐3). To date there have been at least two
unsuccessful proposals to develop the site that have been submitted to the City of Courtenay.
PURPOSE
This assessment has been undertaken to provide environmental information to enable municipal staff
and council, regulatory agencies, public interest groups and local residents to make informed decisions
about future land‐use applications for the site. The objectives of this study are to:
1. Complete a detailed environmental inventory of ecosystem components and natural systems
processes on the site.
2. Provide direction on regulatory requirements and best practices (e.g. Site Adaptive Planning and
Design based on assessment results) to inform future land development decisions.
3. Provide recommendations to guide future site planning and design.
SUMMARY OF KEY RESULTS
1. Rare, unique, and highly valued ~ 0.85 Ha Garry oak woodland area in northern portion of
property.
2. Site is the Headwaters of Towhee Creek, a small fish‐bearing stream, which drains into the
Tsolum River.
a. Critical hydrologic functions on the site influence downstream habitats and flood risk.
3. Mandated protection:
a. Riparian Areas Regulation (RAR) and Federal Fisheries Act ‐ streams and wetlands
require buffers (5‐30 m setbacks) comprising a total of 3.1 Ha on the 10.6 Ha site.
b. City of Courtenay Bylaws: Development Permit Area triggered by presence of Towhee
Creek and Tree Protection Bylaw.
4. Rare or endangered species or ecological communities:
a. There is no mandated protection of species or ecological communities at risk on the site.
b. One Species at Risk observed on site (Band‐tailed Pigeon; no nesting sites found).
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c. None of the plant communities identified in the study area are currently recognized as
“at risk” by the BC Conservation Data Centre, although the Garry oak community needs
further review by that agency because of its uniqueness.
5. Diverse forest structure that includes maturing Douglas fir forest, wetland and riparian habitats,
and Garry oak forest.
6. High diversity of bird habitat and species:
a. Large mass of relatively intact forested area on majority of site provides higher wildlife
value for forest‐dependant species compared to adjacent landscapes.
7. Low to moderate amphibian habitat on site.
8. Low to moderate disturbance of site, however deep ditch cuts and invasive species throughout
represent opportunity/need for restoration.
9. High regional significance as a large forested area with diverse habitat types.
ENVIRONMENTAL PROTECTION STRATEGY
1. SD71 staff and board stipulated that meaningful, longterm protection of the valuable
environmental attributes and natural systems that support them be a primary focus of the
longterm management of the Vanier Oak property.
2. The preservation of natural systems features and functions through the creation of dedicated
ecological reserves, parks or covenanted lands is an obvious and critical component of the
proposed Environmental Protection Strategy. This recommended Environmental Protection
Strategy is illustrated in Figure 5.
Key points of the Protection Strategy include the following:
1. The total area recommended for protection is approximately 5.7 ha (54% of the site). This leaves
a total of 4.9 Ha for low impact development.
2. The entire Garry oak Woodland polygon is recommended for protection
a. isolated Garry oak trees outside of the protected area can still be protected using a low
impact development approach outlined in Section 6.
3. The Garry oak woodland and aquatic habitats within the site are largely within the proposed
protected area, however they are still vulnerable to future upslope development, especially with
respect to hydrologic processes.
4. Hydrologic natural systems processes for aquatic habitats located in the middle/southwest
portion of the site need to be protected from future development of the site.
5. Preservation of high value habitat types.
a. Garry oak woodland.
b. Aquatic habitats with setbacks that exceed mandated protection.
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i. Coarse woody debris and wildlife trees concentrated in these areas.
c. Deciduous‐Coniferous transitional areas
i. High habitat diversity and wildlife use.
d. Loss of some moderate‐aged Douglas fir forest is most significant loss.
6. If the recommended Environmental Protection Strategy is implemented, a Management Plan for
the preserved portion of the site needs to be created as soon as possible. Key elements would
include:
a. Multidisciplinary team.
b. Invasive species management and site restoration.
c. Garry oak management.
i. Consider addressing overtopping and competition from conifer species.
d. Public access management and design.
e. Site restoration:
i. Vegetation management (ie: invasive species).
ii. Form of drainage channels.
f.

Long term monitoring.

A discussion of development considerations to protect key habitat features and the natural system
processes that support them (e.g., drainage network and groundwater system) is provided. Strategies to
accomplish this include compliance with a framework plan that shows suitable areas for development
and target protection areas, followed by implementation of Low Impact Development (LID) strategies
and Rainwater Source Control Best Management Practices in developed areas.
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1

INTRODUCTION

The “Vanier Oaks” property is a unique 10.6 Ha site owned by School District 71 and located within the
City of Courtenay. The site is roughly situated between Vanier High School (west) and the Old Island
Highway (east), and Vanier Drive (north) and a BC Hydro powerline ROW (south) (Figure 1).
The site is regionally significant for the distinctive environmental, cultural, aesthetic/recreational, and
potential educational attributes of the property. Briefly, these attributes include:
1. The site contains a remnant of the most northern woodland Garry oak ecosystem in Canada.
This ecosystem is also unique for its association with a variety of unusual vegetation species and
deeper, moister soils than other Garry oak populations.
2. The sites numerous small wetlands and drainage channels encompass a large portion of the
headwaters of Towhee Creek – a small stream that supports salmonids and is tributary to the
Tsolum River.
3. The site is a valued recreational amenity used by Comox Valley residents for trail walking and
naturalist activities.
4. The site has a historical association with the area’s First Nations people: written or verbal
knowledge indicating a long history of First Nations use in the area.
5. The site has tremendous educational potential as a “living classroom” due to the unique
characteristics mentioned above and the intimate proximity to G.P.Vanier Secondary School.
To help meet increasing financial pressure on educational resources, School District 71 is proposing to
subdivide the Vanier Oaks property from their core holdings and sell it. The subdivision and any rezoning
of the property would be subject to approval by the City of Courtenay staff and council, which in turn
would be subject to referral to regulatory agencies (e.g., DFO, K’omoks First Nation, Ministry of
Environment), local stewardship groups (e.g., Comox Valley Land Trust, Tsolum River Restoration
Society), and a public process and possible amendment of the Sandwick/Headquarters Local Area Plan
(Anon, 2005). The site is currently zoned for public assembly (PA‐31).
1.1

PREVIOUS DEVELOPMENT PROPOSALS

There have been at least two unsuccessful proposals to develop the submitted to the City of Courtenay.
The first proposal involved the creation of 28 single family lots and the preservation of the majority of
the Garry oak stand (Wong, 2006). This proposal required rezoning the site. The second proposal
involved the proposed creation of a Christian school and associated field system site (Courtenay Four

1

8.28.1 Permitted Uses: (1) Recreation facility, and (2) Schools including accessory day care
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Square Church, 2010). One common reason both of these proposals were unsuccessful was a lack of
certainty specific to environmental protection of the natural systems and unique ecosystem elements of
the subject property2.
1.2

PROJECT OBJECTIVES AND SCOPE

In an effort to provide a path forward, this assessment has been undertaken to provide the necessary
details to enable municipal staff and council, regulatory agencies, public interest groups and local
residents to make informed decisions about future land‐use applications for the site. More specifically,
the objectives set for this assessment are as follows:
4. Complete a detailed environmental inventory of valued ecosystem components (VEC’s) and
natural systems processes on the site.
5. Based on Assessment Results, Complete Site Adaptive Planning and Design Exercise to Inform
Future Planning Efforts
6. Provide recommendations to guide future project planning.

2
2.1

METHODS
EXISTING INFORMATION REVIEW

A variety of information sources were consulted to complete the office‐based overview level inventory
of VEC’s in the study area. The following resources were consulted prior to field work to identify known
VEC’s and to direct field assessment activities:
1. Previous reports specific to the subject property.
2. Office‐based resources to determine fish presence and habitat suitability of identified
watercourses included information researched on the Fisheries Information Summary System
(FISS) database, DFO Mapster 2.2, the BC Fish Wizard, and Comox Valley Project Watershed
online resources, and through communication with local resource professionals and
community groups.
3. BC Conservation Data Center (CDC) Species and Ecosystem Explorer.
4. SARA and COSEWIC (Committee on the Status on Endangered Wildlife in Canada) online
databases.
5. Integrated Land Management Bureau (ILMB) Land and Resource Data Warehouse mapping;
6. BC Biogeoclimatic (BCG) Ecosystem Classification Mapping for the Campbell River Forest
District, BC.

2

Ian Heselgrave, Director of Operations, SD71. Personal Communication, January, 2012.
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Figure 1. Site Overview and Garry oak Ecosystem Map.
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7. Air photos of the study area provided by the City of Courtenay (colour, ca 2004), Environment
Canada (black and White, ca. 2002), the UBC Geography Department, and the CVRD iMap
online resource.
2.2

FIELD‐BASED VEGETATION AND ECOLOGICAL COMMUNITIE DESCRIPTIONS.

We assessed vegetation in the study area using three methods: (1) assessment of vegetation
development and change using historical air photos; (2) mapping of vegetation communities using
recent orthophotos; and (3) plot‐based surveys of vegetation composition. The overall purpose was to
assess the relative ecological value of different vegetation communities based on composition and
structure, as well as identify unique or sensitive vegetation features including plant species or ecological
communities at risk. Assessment methods are described in more detail below.
2.2.1 Historical Air Photo Assessment
Ten historical air photos from the 1929 to 2005 (1929, 1931, 1950, 1957, 1964, 1975, 1984, 1991, 1996,
2005) were scanned and orthorectified in Global Mapper to review vegetation change over time in the
study area. Stable vegetation and anthropogenic features such as buildings, roads, and hedgerows were
used as control points, and a 2005 orthophoto was used as a base. The resulting photos have an
accuracy of 2–10 m depending on resolution and image quality. Vegetation change and site
development was assessed qualitatively by comparing boundaries of major vegetation units and their
structure (e.g., forest, shrub, grassland). No ground‐based historical photos of the site were identified
through web‐based research.
2.2.2 Plant Community Mapping
Vegetation patterns were interpreted using the 2005 orthophoto and preliminary polygons of
structurally similar plant communities were mapped. Preliminary polygons were refined based on the
field assessment. In some cases, boundaries are very distinct and easy to identify, while in other areas
vegetation changes along a gradient and polygons boundaries are more uncertain. As well, some
features such as forested wetlands are difficult to identify from orthophotos.
2.2.3 Plot‐based Vegetation Survey
Thirty‐four plots were used to assess the composition and structure of different plant communities in
the study area. Fieldwork was undertaken on May 13, May 20, and July 14, 2012 to capture different
flowering periods. Plots were selected qualitatively in areas of representative vegetation. Each plot was
20 m x 20 m in size and its location was recorded with a hand‐held GPS. The composition and abundance
of trees, shrubs, forbs, grasses, ferns, and bryophytes was estimated visually from 0.1% to 100% foliar
cover. The amount of structural complexity was estimated by measuring the presence (in linear meters)
of all snags and downed wood greater than 30 cm in diameter per plot. Photographs were taken of
typical vegetation in each plot. Bryophytes were not emphasized during the field survey and are likely
under‐represented in the vegetation dataset.
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A combination of plot data and field interpretation of vegetation patterns was used to identify and
describe plant communities in the study area. Analysis methods were primarily qualitative and included
hand‐sorting of plots to identify dominant or characteristic species which were found at high frequency
and abundance in the ecological community, but not in adjacent areas. We also used a form of
ordination to review plot similarities based on vegetation composition and abundance.
2.2.4 Mapping of Garry Oak Trees
We used existing mapping of Garry oak trees provided by McElhanney Engineering to identify the extent
of Garry oak within the study area. This point‐based dataset from 2006 is thorough but excludes a few
small groups of oaks on the perimeter of the study area. Additional Garry oak mapping undertaken by N.
Page in 2007 and 2009 was included to provide context for understanding vegetation patterns in the
surrounding landscape.
2.3

SPECIES AND ECOLOGICAL COMMUNITIES AT RISK

The BC Conservation Data Centre (BC CDC) tracks and ranks plants, animals, and ecological communities
that are of conservation concern because of rarity, threats, or declining populations. In addition, the
federal government lists species under the Species at Risk Act (SARA) as endangered, threatened, or
special concern depending on rarity, threats, and other factors. SARA does not designate ecological
communities.
Appendices 2 and 3 provide a table of plants and animals, as well as ecological communities that the BC
CDC lists for the Comox Valley Regional District (CXRD). We have refined the overall list to only include
species or ecological communities that could occur in the study area. For example, Morrison Creek
Lamprey, Sand‐verbena Moth, and Lyngbye’s Sedge Herbaceous Vegetation are found the CXRD but
could not occur in the study area because of their distinct habitat requirements.
Opportunities for observing plant and animal species at risk included the plot‐based vegetation
assessment, more general vegetation observations during field transects, butterfly surveys during the
flight season for Propertius Duskywing (a blue‐listed butterfly associated with Garry oak trees).
We also reviewed species and ecological community records from the BC CDC to determine if there
were any recent or historical records in or near the study area, and the mapping of sensitive ecosystems
by BC Environment and Canadian Wildlife Service.
2.4

SURFACE FLOW AND RIPARIAN AREAS REGULATION ASSESSMENT

The methodology employed for the assessment of watercourse fish habitats is based primarily on
standards outlined in the Assessment Methodology of the Provincial Fisheries Act ‐ Riparian Areas
Regulation (Anon. 2006) and to a lesser extent Resources Inventory Committee of British Columbia
Reconnaissance (1:20,000) Fish and Fish Habitat Inventory: Standards and Procedures Version 2.0 (RIC.
Anon. 2001).

Current Environmental ……………………………………………………………………………………………………………………11

Vanier Site ‐ Ecological Assessment

Methodologies employed for the classification and delineation of wetlands were based primarily on
standards adapted from the BC Riparian Areas Regulation (Anon. 2008), Wetlands of British Columbia –
A Guide to Identification (MacKenzie 2004), The Canadian Wetland Classification System (Warner,
1997), Indicator Plants of Coastal British Columbia (Klinka et al. 1989), and the Resources Inventory
Committee of British Columbia Reconnaissance (1:20,000) Fish and Fish Habitat Inventory: Standards
and Procedures Version 1.1 (March 1999).
All watercourses and wetlands were delineated using GIS technologies and flagged in the field.
2.5

NEAR‐SURFACE HYDROLOGY AND SOILS INVESTIGATION

To ascertain the distribution of near‐surface groundwater in the main Garry oak stand of the site a series
of nine monitoring wells were created by excavating shallow wells to a depth of 0.9 ‐ 2 m using manual
soil augers3. The depth of the gauges was limited by the occurrence of a hardpan layer that was
impenetrable with the soil bore. Perforated 2” PVC pipe was placed into the wells and the depth to
water from soil surface was assessed on a monthly basis. The depth of the gauges was limited by the
occurrence of a hardpan layer that was impenetrable with the soil bore.
Soil cores were excavated using a manual soil auger concurrently with groundwater well monitoring
installation – these cores were used to assist with qualitative assessment and interpretation of soils and
soil classification investigation work.
2.6

WILDLIFE ASSESSMENT

As mentioned, this study focused primarily on natural systems processes, vegetation, and ecological
communities rather than a detailed account of wildlife species to provide a more cost effective and
useable product. However, direct assessment of wildlife use of the site included the following:
1. Incidental wildlife observations recorded concurrent with other field assessment work.
2. A brief survey of birds and potential of bird habitat within the site was completed on June 6,
2012.
3. Night surveys to detect amphibian breeding sites were undertaken on two evenings: April 13th
and 26th.
3
3.1

RESULTS
ASSESSMENT OF VEGETATION CHANGE USING HISTORICAL AIR PHOTOS

Historical air photos are provided in Appendix A with the study area boundary highlighted for
comparison. An accompanying text description in the appendix summarizes the broad changes in
vegetation in the study area in the past 83 years. Key points include:

3

Deeper wells would have required larger equipment and more disturbance of the sensitive area.
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1. Most of the site was cultivated for pasture or forage (hay) until the early 1950s when farming
was abandoned and tree colonization began. Military use began in 1941 when the property
was purchased from Sam Piercy and the Sandwick Army Camp was established on what is now
Vanier Secondary School.
2. Garry oak has been present on the northwest portion of the site for more than 100 years and
was originally an open woodland stand. Canopy closure and conifer establishment has
proceeded incrementally.
3. Forest establishment accelerated rapidly in the late 1950s and 1960s and the site was
predominantly a closed‐canopy forest by 1975.
4. Vanier Secondary School opened in 1968 and included the construction of Vanier Drive.
5. Limited tree removal and development has occurred along the western edge of the site to
accommodate use by SD #71 or Vanier Secondary School since the 1980s.
3.2

PLANT COMMUNITY DESCRIPTIONS

Eighty‐one plant species were identified in 34 plots including 10 tree species, 26 shrubs, 26 forbs, 11
grasses or related species, and 6 ferns or horsetails. Plant species richness ranged from 9 to 33 species
per plot with a mean of 16.3 species. Thirty‐six species (44%) were considered non‐native, while 45
species (66%) were considered native.
Seven vegetation communities were identified in the study area excluding developed (non‐vegetated)
areas. All the communities were described from detailed vegetation plots undertaken in May–July 2012.
Plant communities are:
1.
2.
3.
4.
5.
6.
7.

Garry oak – Grand fir / Snowberry Mixed Forest
Douglas‐fir / Sword Fern Evergreen Forest
Pacific Crab Apple – Cascara Deciduous Forest
Red Alder / Trailing Blackberry Deciduous Forest
Red Alder / Slough Sedge Forested Wetland
Himalayan Blackberry Shrub Thicket
Bentgrass – Velvetgrass Meadow

For each community the dominant or characteristic species and key ecological information is described
in Appendix D. Photographs of representative vegetation are provided for each community. Appendix D
also includes a map showing both community distribution and plot location, and Appendix E provides a
table showing the plot results by community and highlighted dominant or characteristic species.
Appendix F provides an ordination plot showing the similarity of vegetation plots based on their
composition and abundance.
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3.3

OTHER VEGETATION FEATURES

3.3.1 Garry Oak Trees
Garry oaks are concentrated in the north‐central portion of the site in an area of mixed forest. The
recent vegetation history of the study area is described more fully in the summary of historical air
photos. Garry oak woodlands and more open grasslands were a unique and prominent vegetation
landscape in the Comox Valley prior to settlement. Extensive open grasslands (“upper and lower
prairie”) in the Tsolum River Valley attracted early settlers to the area. First Nations burning practices for
the management of food plants and hunting resources led to the development of oak and grassland
vegetation in an area otherwise dominated by dense conifer forest. The rapid establishment and growth
of Douglas‐fir to the east of the Garry oaks at the Vanier site suggest that First Nations land
management rather than soil conditions or other environmental factors favoured the establishment of
oaks.
Garry oak trees are also found on three rock berms that originate from land clearing and rock picking
during the site’s agricultural use before 1950. These oak trees are younger (approximately 65‐75 years
old) than the oaks in the more prominent mixed forest unit. They likely developed from acorns
deposited or hidden in the rock berms by small mammals or birds.
Garry oak trees are also found on the grounds of Vanier Secondary School, as well as adjacent private
properties including north of Vanier Drive (Figure 2).
Note that some of the oaks on the site have been overtopped by rapid growth of conifers and as such
are declining because of dense shading. Continued health of the oak stand will require active
management of the stand, including the possible removal of some conifers.
3.3.2 Large Conifers
There are two large Douglas‐fir trees that are prominent on the perimeter of the Garry oak community:
one adjacent to the trail that bisects the site, and a second closer to the school district works yard. Both
are over 80 cm in diameter and established before the more recent forest establishment phase in the
1950s and 60s.
3.3.3 Invasive Plants
Invasive plant species (English holly, daphne‐laurel, herb‐robert, blackberry, English ivy, etc) occur
frequently in the study area but are rarely abundant. Herb‐robert was present 29 of 34 vegetation plots
but often only a few plants per plot. Holly is the most abundant invasive plant in the drier Douglas‐fir
communities and occasionally forms denser patches particularly on the eastern edge of the study area
(likely reflecting dispersal from adjacent holly trees). A non‐native violet was also observed in the
southeastern edge of the study area. Himalayan blackberry forms a distinctive community on forest
edges and previously disturbed areas near the boundary with Vanier Secondary School but does not
thrive in the denser forest communities.
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Invasive plant control focusing on shade tolerant shrubs species English holly, English ivy, and daphne‐
laurel will be an important consideration now and in the future to prevent further spread, especially if
land clearing occurs on or near the site.
3.4

SPECIES AND ECOLOGICAL COMMUNITIES AT RISK

3.4.1 Rare Species.
Only one species at risk was observed in the study area during surveys from May to July 2012: a single
Band‐tailed Pigeon (Blue listed/S3S4B) was observed feeding or roosting in the Garry oak community on
May 20, 2012. Northern Red‐legged Frog (Blue listed/S3S4) may occur on the site based on the presence
of seasonal wetlands but would require more specialized surveys to detect presence or absence.
Similarly, Western Screech‐Owl, kennicottii subspecies (Blue listed/S3) has been recorded from forests in
the Tsolum River Valley (1989 record in BC CDC database) but has declined because of habitat loss and
predation from Barred Owls in the past two decades.
In general, the disturbance history of the site (as described most of the forest has developed since 1950
on previously cleared land) reduces the potential for rare plant species which often require habitat
features or conditions associated with less disturbed communities. The Garry oak – Grand Fir /
Snowberry Mixed Forest community has the highest potential for rare species because it contains
elements of remnant natural vegetation. However, the closed canopy and dense understory reduces the
potential for a suite of rare plants associated with Garry oak ecosystems (e.g., white‐topped aster,
yellow montane violet) to occur in the study area (see Appendix X table for more species). It seems likely
that despite the Garry oak trees present in the northwestern portion of the study area, all areas of the
site were grazed during the period of early agricultural use – this greatly reduces the possibility of rare
plants occurring on the site.
3.4.2 Rare Ecological Communities.
None of the plant communities identified in the study area are recognized as “at risk” by the BC
Conservation Data Centre. The listing of ecological communities is based on several factors that include
the range or extent of communities with good ecological integrity, potential recruitment for adjacent
areas, trends in population sizes, and resilience. The BC CDC designation of forested communities as
“rare” is generally based on late seral stage, or climax community conditions, with very low disturbance
history.
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Figure 2. Vegetation Polygons, Sample Plots, and Groundwater Monitoring Wells.
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The Garry oak – Grand Fir / Snowberry Mixed Forest community is not currently recognized by the BC
CDC because of lack of sufficient information to designate, rather than lack of ecological value, rarity, or
sensitivity. Indeed many ecologists familiar with the site consider the Garry oak community in the study
area to be unique in BC4. A similar plant community is found in south Puget Sound (Garry oak with
snowberry on moist or riparian sites) and is recognized by the US as a regionally rare, native plant
community. If sufficient assessment was undertaken, we are confident this community would be
considered “at risk”.
Forested wetland communities with red alder and slough sedge are analogous to a red‐listed community
(Red alder / Slough Sedge Forested Wetland) that occurs in the CDF subzone (CDFmm1) but not in the
CWHxm1 subzone found in the Courtenay area. Because of the minor climatic differences between
these subzones, this distinction should be reviewed by the BC Conservation Data Centre to clarify
patterns of regional rarity for this forested wetland community.
The Douglas‐fir / Sword Fern Evergreen Forest community is similar to a forested ecological community
that is blue‐listed in the CWHxm1 (associated with the 04 site series). However, because of the
disturbed nature of the Douglas‐fir community which lacks large trees, snags, downed logs, and many
plant species associated with older forests, it is not considered representative of the CDC listed
community at this time. As well, the Douglas‐fir forest in the study area lacks a well‐developed
bryophyte and understory community including characteristic species such as step moss, vanilla‐leaf,
baldhip rose, and dull Oregon‐grape. Most features associated with older forests begin to develop
between 90 to 120 years after establishment of tree cover.
3.5

SURFACE FLOW AND RIPARIAN AREAS REGULATION ASSESSMENT

A total of four small tributary networks and four wetland complexes were delineated during the
assessment. These aquatic habitats are generally located on the northwestern two‐thirds of the
property and all ultimately coalesce into a single channel – Towhee Creek Mainstem – at the
approximate midpoint of the southwestern property boundary (Figure 3).
A brief biophysical description of specific waterbodies is provided below followed by an outline of the
overall ecological function of these waterbodies within a site, watershed, and regional context.
Watercourses and wetlands are numbered and presented graphically in Figure 3.
3.5.1 Wetlands
Wetlands on the subject property are seasonally wetted depressions and are fed primarily from
groundwater seepage sources with additional surface flow connections to headwater tributaries and
downstream watercourses under winter flow conditions. They are typically wetted between the onset of
fall rains (mid to late October) through to mid to late May.

4

A. Ceska, pers. comm. 2012.
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The generalized composition of wetland vegetation on the subject property is characterized by the
presence of slough sedge (Carex obnupta), a facultative hydrophyte that indicates the presence of wet
to very wet, nitrogen rich soils (Klinka et al. 1989). Additionally, other common understory species
within wetlands includes salmonberry and red‐osier dogwood, and skunk cabbage in the
spring/summer; with canopy species comprised of
red alder, black cottonwood, Sitka spruce, grand fir,
and Garry oak. Other species observed proximal to
wetlands on upland benches include Pacific
crabapple, snowberry, horsetail, Himalayan
blackberry, holly, and swordfern.

Typical wildlife tree adjacent to Wetland 1.

Average water depths within all wetlands on the
property were shallow, usually less than 0.1 m. Not
surprisingly, the frequency of wildlife trees 5
(“snags”) and coarse woody debris 6 was highest
within wetlands and in their riparian zones on the
site.

3.5.1.1 Wetland 1
Wetland 1 (840 m2) is associated with the primary channel of the Tributary 1 complex (Photo 8). This
wetland is significant in that it is part of the rare Garry oak – Sitka spruce site association and was noted
to have the highest frequency of wildlife trees on the property.

Photo 1. Wetland 1 showing predominance of Carex obnupta, a facultative hydrophyte.

5

Generally standing trees of varying stages of decay that provide critical habitat for wildlife as a result of their unique characteristics (soft wood
for cavity nest excavation, food sources, perching opportunities, etc).

6

CWD provides important energy sources for vegetation growth as well as food sources, micro‐scale heat and moisture regulation, food
sources and refuge habitat for a variety of wildlife, particularly birds and herpetiles.
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3.5.1.2 Wetland 2
Wetland 2 (305 m2) appears to receive a portion of flows from groundwater seepage, however it also
receives flows from an uphill spring or historical well that was possibly established to supply irrigation
for agricultural purposes. Understory vegetation is dominated by slough sedge and a canopy composed
of Douglas and grand firs (Photo 9).

Photo 2. View upstream of Wetland 2 showing sedge meadow composition including a site association with
coniferous Douglas firs.

3.5.1.3 Wetlands 3A, B, and C (Complex)
Wetlands 3A (965 m2), 3B (230 m2), and 3C (1600 m2) are all connected to Trib. 4 and the lower end of
Trib. 3 (Wetland 3A). These wetlands are all similar in form and composition; they receive overland flow
and subsurface seepage from upslope areas (Photo 10). Generally these wetlands have dense shrub
layers along their margins, and tree species wetlands are dominated by red alder, with Douglas fir in
higher microsite areas.

Photo 3. View towards the south of Wetland 3B showing relatively dense vegetation along margins including a
canopy of black cottonwood and red alder.
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3.5.1.4 Wetlands 4A and B
Wetland 4A (250 m2) is connected downstream to Towhee Creek via a ditch that runs adjacent to a
maintenance access road behind Vanier School. Wetland 4A appears to be an overflow area for the ditch
under high flow conditions near the southern corner of a parking area (Photo 11).

Photo 4. View to the south of Wetland 4A, Carex dominated flood bench adjacent to a ditch running along a school
access road to the west.

Wetland 4B (115 m2) resides adjacent to a footpath to the north that holds water flowing towards the
southwest via a channelized watercourse that does not reside on the subject property.
3.5.2 Watercourses
All watercourses on the subject property are small (<1.7 m bankfull width) and seasonally wetted: most
channels on the property were observed to dry in mid to late June in 2012. It is important to note that
the spring and early summer of 2012 were relatively cool and wet. Substrates varied between deep
mucky fines in lower gradient channels, with higher gradient reaches containing small gravels and
cobbles. Average depth within all watercourses was generally shallow, with poor riffle‐pool
development related to historical disturbance and the small size of the streams.
Riparian habitat of all streams was generally good as a result of the intact forested areas comprised of
red alder, black cottonwood, Sitka spruce, grand fir, and Garry oak.
3.5.2.1 Tributary 1 Network
The Tributary 1 network is located in the northwestern corner of the subject property and is comprised
of a primary channel that conveys flows south to Towhee Creek. A small portion of flows from the Trib 1
network drain from Wetland 1 into a ditch along Vanier Drive. The main watercourse is unique in that it
flows through the Garry oak forest area; however it is quite degraded in form as a result of previous
excavation works to channelize and deepen this stream to improve conveyance (Photo 6‐7).
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Trib 1 has a bankfull channel width of 1.4 m with substrates dominated by mucky fines in the upper
reaches and small pebble/gravels and fines in the lowermost portions. Instream cover is provided by
emergent hydrophytic vegetation; overhanging vegetation is seasonal and cutbanks are non‐existent
throughout the channel. Crown closure is provided by a mixed deciduous/coniferous forest. Average
depths within this channel are ~ 13 cm near the footpath crossing and Wetland 1; however they
decrease to ~ 3‐5 cm in the lower reaches of the channel near the confluence with Tributary 4.

Photo 5. View downstream of Trib 1 showing its channelized form taken from near Vanier Dr. looking southeast
(above left); view upstream taken from a footpath/culvert crossing just south of Wetland 1 (above right).

3.5.2.2 Tributary 2
Tributary 2 is a relatively short channel with a 1.5 m BFW that flows onto the subject property from an
adjacent property to the north. Flows in portions of this channel are shallow and dispersed (Photo 13).
Channel substrates are dominated by fines with a subdominant mixture of gravel and cobbles in faster
flowing sections. Instream cover is relatively sparse as the development of understory vegetation is
quite limited. Canopy closure is good and provided by a maturing coniferous forest of grand fir with
some nearby Garry oaks.
Average depths in Tributary 2 were observed to be approximately 4 cm under normal winter flow
conditions.
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Photo 6. View downstream of Tributary 2 showing shallow dispersed channel form with little understory growth
and accumulation of coarse woody debris.

3.5.2.3 Tributary 3
The upstream end of Trib 3 begins near the northeastern edge of the subject property where a small
channel (Photo 14) collects spring flows from the surrounding upland area and conveys them through
Wetland 2 and down to Wetland 3A and Towhee Creek beyond. The upstream portion of Trib 3 is quite
narrow (~1.2 m) and relatively straight, with gravel, cobble, and boulder substrates. Instream and
shrub/understory riparian vegetation of this tributary is relatively sparse as a result of the thick canopy
of maturing coniferous firs that limit the availability of light for understory growth and development.

Photo 7. Small drainage channel feeding Wetland 2 from near the northeastern property boundary (above left);
channel flowing downstream from Wetland 2 towards the southwest and its eventual confluence with Wetland 3A
(above right).

3.5.2.4 Tributary 4 Network
The majority of flows into Trib. 4 are generated through shallow groundwater flows that “daylight” into
Wetlands 3A, 3B, & 3C and from flows conveyed by Trib 3. Additional flows within the Trib 4 network are
generated from a spring (Photo 15) located due east of Wetland 4A. Flows between the wetlands are
connected by small, shallow channels conveying overland flows during higher flow conditions. The Trib 4
channels ultimately collect into a 1.2 m wide channel at the toe of the slope along the eastern boundary
adjacent to a school parking lot. This channel and riparian habitat has been disturbed in the recent past
and is colonized by a young stand of red‐osier dogwood saplings (Photo 16).
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Photo 8. Excavated spring daylight at the upper extent of flow from Tributary 4 that flows downstream towards
the north (above left); channelized watercourse conveying flows downstream from the spring towards Towhee
Creek.

Photo 9. Channelized watercourse in Trib 4 located along the eastern edge of a parking area that receives flows
from upstream wetlands and a spring.

3.5.2.5 Ditch Along Southwest Boundary
A small ditch was noted immediately adjacent to the access road behind the school shops. This small
ditch is 0.5 m in width and conveys relatively small amounts of flow to Tributary. As a result of the
location of this ditch at the toe of the slope, it remains wetted longer than other channels on the site.
Not surprisingly, Pacific chorus frogs were observed to utilize this ditch for a breeding site in May, 2012.
Note this watercourse is not located on the project site but is connected to the site drainage system.
3.5.3 Fish Presence/Utilization
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Towhee Creek is a seasonally wetted stream that is known to support coho (Oncorhynchus kisutch),
cutthroat (Oncorhynchus clarkii) and 3‐spined stickleback (Gasterosteus aculeatus)7. However, fish
utilization of all of the watercourses on the site is considered to be unlikely. This is due to the following
observations:
1. Partial barrier noted in Towhee Creek approximately 55 m downstream from the property
boundary.
a. The barrier is a small (0.4 m) drop over hardpan with very fast and shallow (0.02 m)
flows that would prevent upstream migration by juvenile salmonids (Figure 3).
b. This barrier is not passable by juveniles under average winter flow conditions but may
be passable during peak flow events.
2. Shallow average depths of all watercourses and wetlands with the possible exception of
Tributary 1.
a. Difficult access through nearly all watercourses for juvenile and adult salmonids.
b. Potential stranding in areas as flows decrease after storms.
3. Poor habitat quality for juvenile rearing.
a. Poor riffle‐pool development/lack of deep, quiescent pool habitats.
b. Seasonal flows.
4. Lack of functional spawning habitat for adult salmonids.
a. Low frequency of gravels.
b. Depths too shallow for adult access.
5. No fish utilization observed during the assessment.
Table 1. Calculated SPEAs for delineated waterbodies.

7

Note that direct sampling of fish
utilization on the site was limited to
visual observation only. Watercourses
with a surface flow connection to
downstream fish bearing waterbodies are
subject to the same mandated protection
of these habitats as those directly utilized
by fish (MoE, 2012).

Personal communication between Rupert Wong and Doug Swift (DFO) May 2006.
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Figure 3. Surface flow assessment and GW monitoring well locations.
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3.5.4 Required Setbacks of Waterbodies
A Streamside Protection and Enhancement Area (SPEA) is required for watercourses with a surface flow
connection to any waterbodies that support populations of fish (MoE, 2012). Generally, as per the BC
Riparian Areas Regulation (RAR) methodology, the SPEA width is determined as 15 m for all wetlands
with an additional 15 m to the south aspect for wetlands. Channel SPEA’s are generally three times the
average channel width with a minimum of 10 m for natural watercourses based on calculations of four
“Zones of Sensitivity” and the morphology of the channel8. Fish bearing ditches are given a 5 m SPEA;
non fish‐bearing ditches are prescribed a SPEA of 2 m.
As all channels within the subject site have an average channel width of less than 2 m, they all receive a
prescribed SPEA width of 10 m. Table 1 summarizes the prescribed SPEA’s for all aquatic habitats found
on the subject property.
3.5.5 Other Wildlife Use – Aquatic Habitats
With the exception of the ditch adjacent to southwest property boundary, none of the waterbodies
observed on the property are deep enough or remain wetted long enough to provide meaningful
breeding habitat for amphibians. However, these wetted areas provide critical hydration and
rearing/foraging habitat for native amphibian species that likely include Red‐legged Frogs, Pacific Chorus
Frogs, Northwestern and Long‐toed Salamanders and Rough‐skinned Newts. Pacific Chorus frogs were
observed to utilize the abovementioned ditch for breeding purposes (Figure 3).
As mentioned, the aquatic habitats and their respective riparian habitats on the site function to increase
the frequency of dead/decaying wildlife trees and coarse woody debris that provide critical nest and
food sources for a wide variety of wildlife – particularly birds and bats. Coarse woody debris also
provides valuable moist, cool microhabitats important for a broad array of wildlife – particularly
amphibians ‐ during periods of drought and high temperatures. The more structurally complex edge
habitats of these areas also provide excellent habitat for wildlife such as birds, ungulates, and small
mammals. Finally, these areas provide important hydration opportunities for wildlife during late fall,
winter, and spring months.
3.5.6 Flow Periodicity
All watercourses on the Vanier site were completely dry by May 22nd, 2012 with the exception of
Tributary 2 and Ditch 1 (Figure 4). Flows within Stream 2 decreased to isolated pools on May 28th and
was observed to be completely dry on July 5th. Ditch 1 remained wetted through to July 28th. All
watercourses were wetted until the onset of rains in early November, 2012.

8

Channel morphology used for this property is “Riffle Pool”.
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3.6

NEAR SURFACE SOIL CLASSIFICATION AND SHALLOW GROUNDWATER (INTERFLOW)
SYSTEM

3.6.1 Soil Classification
The soils observed throughout the sampling area are mapped as part of the ‘Ronald’ (RA) Soil
Association (Jungen, 1978). Ronald soils are characterized as Duric Humo Ferric Podzols that have weak
to moderately cemented parent material of moraine deposits, are gravelly loam in texture and well to
moderately well drained. Some variation is noted in this area, with a drier condition expected due to
coarser (more freely drained) soil materials and a southern aspect.
When examined more closely, there are variations to the soil types across the study site that were likely
not possible to identify or record at the 1:50,000 scale mapped by Jungens in 1978. To start, the soils
within the Garry Oak stand closely resemble the Dashwood and Dashwood‐variant Soil Associations
(Jungen, et. al., 1985). Dashwood soils are primarily Duric Dystric Brunisols with weakly developed
horizons, likely as a result of the poor moisture retention ability of these soils in the upper horizons
which reduces chemical reactions and sorting/leaching. Furthermore, soils in areas close to the toe of
the slope at this site seem to be underlain by more silty/clay parent material and may resemble either
the Dashwood imperfectly drained (DWid) variant or even pockets of the Bowser (B) Soil Association
with small occurrences of sandy fluvial or marine veneer parent material possible in this location in
association with the more typical Dashwood soils and their cemented, gravelly morainal deposit parent
materials. Soils near the top of the slope resemble the Dashwood gravelly phase (DWg) with more
cobbles and large stones and less gravel content.
Soil encountered during the soil boring process was consistent with the soils analysis conducted by
Levelton Engineering Solutions Ltd. (Miller, 2006).
3.6.2 Shallow Groundwater (Interflow) System
In general, water was not observed within the monitoring wells, which is to be expected for coarse,
sandy soils. However, water was observed in two locations as follows:
1. First, water was encountered just below the soil surface in locations where piezometer gauges
were installed on low slope angle positions (or shallow depressions) at the toe of the slope.
Typically, clayey soils were encountered at some depth in these locations, and wetland
vegetation was evident surrounding the gauge locations, so the presence of water in the soil at
these locations was expected.
2. The second occurrence of water was observed at the base of some of the monitoring wells, just
above the hard pan layer in a thin water depth. This was also expected, since rain water is likely
to infiltrated into the permeable site soils vertically downward until the water hits some barrier
(i.e.: the hardpan layer). Then, upon reaching the less permeable layer, the water will begin to
move laterally down the slope in a thin layer just above the hard pan. These observations about
how and where water moves on the site are critical to informing several of the
recommendations related to rain water management below.
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The flow of water on this site is critical to maintenance of the vegetation assemblages that have
colonized the site. Coarsely textured upper horizons of Ronald and Dashwood soils, combined with their
typically cemented and low permeability parent materials (very compacted morainal deposits) means
that water moves very quickly through upper soil layers, and then flows slowly downhill up to a meter
below the soil surface along the impermeable parent material interface. It is probable that the hillslope
upon which Garry Oak have colonized very rarely, if ever, has surface water flow – rather water flows at
depth within the soil. Since the slope surface undulates, water will collect in pockets on its way down
the slope under the surface, and collect and emerge or express at the toe of the slope, creating
seepages and pocket wetlands on the slope and at the toe of the slope. It is important to note that these
expressions of water are not ‘springs’ where water is emerging from depth, but rather, are part of the
interflow or soil‐water system. Where ditches bisect the slope, they interrupt the flow of water through
this soil interflow system. Ditches and other surface modifications can compromise the vegetation that
has colonized the site and is accustomed to the natural flow of water deep within the soil profile. Unless
the site is slated for development, in which case enhanced drainage is necessary, it is recommended
that ditches be decommissioned and the soil interflow system re‐established. This will not only restore
hydrologic function for vegetation communities, but will help mitigate peak flows and summer low flow
conditions in Towhee Creek for fish and wildlife populations.
Photographs and data from the shallow groundwater assessment are provided in Appendix H.

Figure 4. Interflow monitoring results. December, 2011 to December 2012.

3.7

HYDROLOGIC SYSTEM – TOWHEE CREEK HEADWATERS

The diffuse drainage pattern originating from hillside seepages interspersed with wetlands found on the
site is a model example of a functional small stream headwaters system. Many of these small streams
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originate from seepage points in depression areas or at points in which an impermeable subsurface soil
horizon approaches the ground surface and “daylights” shallow groundwater flows (interflow). The
diffuse array of wetlands act as sponges to moderate flows (i.e. sustain low flows and mitigate peak
flows), maintain or improve water quality, and provide nutrients and food sources for wildlife including
downstream fish populations.
As such, the wetlands, shallow interflow, intact forest, and diffuse, small drainage network have a
profound impact on the quantitative and qualitative delivery of flows to downstream fish habitats.
Disruption of this system as a result of poorly‐adapted or unresponsive development can result in
downstream flooding9, degradation of channel structure and fish habitat productivity, and decreased
water quality.
Note that it is quite likely that a larger wetland system existed at the base of the slope, however these
wetlands were eliminated during the creation of the recreation and educational facilities10.
3.8

WILDLIFE ASSESSMENT

The Vanier site lies within an area that has undergone moderate levels of development. Vanier Drive
(part of the recently constructed “North Courtenay Connector”) and the Old Island Highway are busy,
arterial roadways that immediately border the northwest and northeast sides respectively. To some
extent these roads and the institutional and residential land uses limit wildlife access to the site,
however the proximity to the Tsolum River and larger tracts of forested area to the northwest (near
Veteran Memorial Parkway; Seal Bay Park) support the assertion that the site is important for
landscape‐level wildlife connectivity. The Comox Valley Conservation Society’s Nature Without Borders
identifies and recommends longterm planning agencies recognize the area as a wildlife migration
corridor (2009).
The forested site provides valuable nesting, forage, rearing, and hydration habitat for amphibians, small
mammals, ungulates, bears, and bird species. Incidental observations of non‐avian wildlife use of the
property were relatively few and included Black bear (sign), Pacific Chorus Frogs, and Black‐tailed Deer.
The brief bird habitat overview assessment completed June 6th, 2012 by Cooper Beauschesne11 found
the following:
1. Compared to most coastal forests, the diversity of species present was relatively high. This is
likely due to the diversity of vegetation and forest structure present.

9

Flooding is an increasing issue in the lower Tsolum and Courtenay River systems of which Towhee Creek is a tributary of.

10

For example, Jack Minard (Executive Director of the CVLT reports a fish bearing wetland was infilled during the development of Arena #2 at
the CV Sports Center. SD71 staff also report chronic maintenance issues related to the presence of water under the Vanier gym.

11

Cooper Beauchesne and Associates Ltd. Box 646, 1799 Swayne Rd. Errington, BC. V0R 1V0
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2. The interface of the deciduous and coniferous components contained the most diversity of bird
species and habitat followed by the deciduous‐dominated forest type.
3. Nineteen species of birds were detected during the site visit (listed in Appendix G). Based on
behaviour or nests found, 16 of those species were very likely nesting on the property.
4. The rich deciduous understory and edge habitat that occurs near openings in and around the
property contributes greatly to the diversity of habitat and bird species.
5. Currently, the property is of sufficient size to provide large enough pieces of habitat to support
multiple breeding territories of some songbird species and at least one breeding territory for
other species.
6. The extent of the reduction of bird numbers and species richness would depend on the area
(actual and percentage) and habitat type removed by development. That is, as the % of area is
converted from forest to developed use increases, there would be a disproportionate larger
effect in the reduction of habitat quality and use by birds.
The letter report and species list prepared by Cooper Beauschesne are provided in Appendix G.
4

ENVIRONMENTAL SITE PROTECTION

From the perspective of the project team and most biologists, naturalists, environmental NGO’s, and
recreational users, protection of the entire site in perpetuity along with an effective invasive species
management and site restoration program would be the preferred management approach for this
unique site12. However, it is recognized that School District 71 wants to realize an economic return on
the site to address fiscal pressure on educational resources in the region. Ensuring the environmental
value of the property is protected for the longterm is a high priority for the School District; an assertion
that was frequently communicated to the project team during the completion of this report. To that
end, we have endeavored to create a balanced Environmental Protection Plan and recommendations
that will address the competing objectives of development and conservation.
This section summarizes the key findings of the assessment, followed by a site map and text section
outlining a proposed Environmental Protection Plan. Finally, a section outlining site development
principles, techniques and BMP’s will be provided to enhance site protection potential and help ensure
longterm protection of environmental receptors.
4.1

SUMMARY OF KEY ECOLOGICAL ATTRIBUTES AND NATURAL SYSTEMS PROCESSES
1. Rare, unique, and highly valued ~ 0.85 Ha Garry oak forested area in northern portion of
property:
a. Northernmost population and remnant of culturally significant ecosystem.

12

The Comox Valley Land Trust launched a fundraising campaign to raise money to purchase the Vanier Garry Oak site in 2012.
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b. Unique plant community on moist site; association with Sitka spruce; deeper soils.
c. Structurally diverse forest with snags, variable understory, mix of species: valuable for
wildlife.
d. Dense forest, canopy, and understory preclude utilization by typical suite of Garry oak
species associated with meadow communities (most need open areas).
e. Heritage values recognized by City of Courtenay.
2. Site is Headwaters of small fish‐bearing stream (Towhee Creek):
a. Towhee Creek supports populations of Coho and Cutthroat Trout and is tributary to
Tsolum River.
b. Flooding issues in Tsolum and Courtenay rivers.
c. Natural systems processes that prevent flooding, maintain water quality, quantity, and
temperature, recycle nutrients, and provide food and habitat to downstream habitats
are largely intact.
i. Maintaining intact, undeveloped headwaters may also buffer against predicted
higher temperatures and increased flooding and rainfall associated with climate
change.
d. No direct fish utilization of watercourses on site.
i. Shallow depths, small barriers limit access and habitat value.
3. Mandated Protection:
a. Riparian Areas Regulation (RAR) and Federal Fisheries Act ‐ streams and wetlands with
buffers (5‐30 m setbacks).
i. RAR setback areas comprise a total of 3.1 Ha on the 10.6 Ha site.
ii. Some watercourses are deep man‐made ditches.
b. City of Courtenay Bylaws:
i. Development Permit Area triggered by presence of Towhee Creek.
ii. Tree Protection Bylaw.
1. Site is designated as a “Tree Cutting Permit Area”: trees may not be
removed without municipal permit.
4. Rare or endangered species or communities:
a. There is no mandated protection of endangered species on the site13.

13

Protection of Rare and Endangered Species is required only on lands held by the Federal Government.
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b. One Species at Risk observed on site (Band‐tailed Pigeon; no nesting sites found).
c. None of the plant communities identified in the study area are currently recognized as
“at risk” by the BC Conservation Data Centre, although the Garry oak community needs
further review by that agency.
i. In general, the disturbance history of the site (as described most of the forest
has developed since 1950 on previously cleared land) reduces the potential for
rare plant species.
d. May support other species at risk including northern red‐legged frog and western
screech owl (kennicottii subspecies).
e. Garry oak – Grand Fir Mixed Forest community not currently recognized by BC
Conservation Data Centre, however this reflects lack of sampling and analysis rather
than lack of rarity (considered a unique community by many ecologists).
f.

Forested wetland plant community (Red Alder / Slough Sedge) analogous to ecological
community red‐listed in adjacent Coastal Douglas‐fir zone (CDF).

g. Douglas‐fir / Sword Fern Evergreen Forest community is similar to a forested ecological
community that is blue‐listed in the CWHxm1 (associated with the 04 site series).
i. However, as the disturbed nature of the Douglas‐fir community (lacks large
trees, snags, downed logs, and many plant species associated with older
forests), it is not considered representative of the CDC listed community at this
time.
5. Diverse Forest Structure:
a. Mix of Garry oak stand, deciduous wetland/riparian zones, large, mature Douglas fir
stand.
b. Edges between different communities important for wildlife, particularly birds.
6. High diversity of bird habitat and species:
a. Interface between deciduous and coniferous highest diversity of vegetation and birds.
b. 2nd highest are deciduous forest areas: Garry oak stand and wetland/seepage zones.
c. High diversity is partly driven by larger mass of intact forest community.
7. Large mass of relatively intact forested area on majority of site:
a. Higher wildlife value.
i. Migration value.
ii. Proportional Value (larger area developed/lost = higher loss of habitat value).
iii. Value will continue to improve as forest matures.
b. Higher recreational value
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i. Trails/Hiking/Naturalist Uses
8. Low to moderate amphibian habitat on site:
a. Wetlands too shallow and not wetted long enough to support amphibian breeding.
b. Small ditch at toe of slope is wetted long enough to support Pacific Chorus Frog
breeding (to mid August).
c. Northern red‐legged frog (blue‐listed) may occur on the site (unconfirmed).
d. Forested areas, wetlands and watercourses provide rearing and forage habitat for
amphibians.
i. Limited by low frequency of coarse woody debris.
9. Low to moderate disturbance of site:
a. Deep ditch cut intercepting interflow resulting in higher peak flows and shorter
hydroperiod for downstream habitats.
b. Invasive species throughout; low to moderate abundance.
i. Thirty‐six species (44%) found on the site were considered non‐native, while 45
species (66%) were considered native.
ii. Negative impacts will increase significantly if not addressed.
iii. English holly, Daphne, Himalayan Blackberry, Herb‐robert.
iv. English holly in eastern side most concern.
c. Minor trail development including small trails from Vanier edge.
10. Constraints related to steep topography:
a. Most traditional development will require deep cuts.
b. Road grades may be challenging.
11. High regional significance:
a. Comox Valley Conservation Society indicates the site as a potential migration corridor.
b. Recreational Use – walking trails, bird watching, naturalist interpretive walks.
c. High potential for increased public use: connection to large high school + community
recreation center.
i. Site has educational potential as a “Living Classroom”.
d. Intense interest in property from local conservation groups.
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4.2

RECOMMENDED ENVIRONMENTAL PROTECTION STRATEGY

The preservation of natural features and areas through the creation of dedicated ecological reserves,
parks or covenanted lands is an obvious and critical component of the proposed Environmental
Protection Strategy. This recommended Protection Strategy is illustrated in Figure 5. There are a variety
of mechanisms available to protect the areas recommended for preservation, these include but are not
limited to dedication as municipal park or covenanted title to be held and administered by an
independent third party such as the Comox Valley Land Trust.
Key points of the Protection Strategy include the following:
1. The total area recommended for protection is approximately 5.7 ha (54% of the site). This leaves
a total of 4.9 Ha for low impact development (see Section 6).
2. The entire Garry oak Woodland polygon is recommended for protection. Isolated Garry oak
trees outside of the protected area can still be protected using Site Adaptive Planning approach
outlined in Section 6.
3. The Garry oak woodland and aquatic habitats within the site are largely within the proposed
protected area, however they are still vulnerable to future upslope development, especially with
respect to hydrologic processes.
4. Hydrologic natural systems processes for aquatic habitats located in the middle/southwest
portion of the site need to be protected from future development of the site. This can be
accomplished by implementation of a development plan that includes “Low Impact
Development” and Rainwater Source Control BMP’s (Section 6).
a. Mitigate downstream impacts and flooding.
5. Preservation of high value habitat types.
a. Garry oak Woodland.
b. Aquatic habitats with setbacks that exceed mandated protection.
i. Coarse woody debris and wildlife trees concentrated in these areas.
c. Deciduous‐Coniferous transitional areas
i. High habitat diversity and wildlife use.
d. Loss of some moderate‐aged Douglas fir forest is most significant loss.
6. If the recommended Protected Areas Strategy is implemented, a Management Plan for the
preserved portion of the site must be created as soon as possible.
a. Invasive species management and site restoration.
b. Garry oak management.
i. Reduce damage.
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c. Public access.
d. Site restoration.
i. Vegetation.
ii. Hydrologic function (Tributary 1 too deep?).
e. Longterm monitoring.
f.

Multidisciplinary team.
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Figure 5. Protected Areas Strategy Map.
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4.2.1 Additional Comments – Protection Strategy
4.2.1.1 Living Classroom/Educational Opportunities
The proximity of the site to Vanier High School presents an excellent educational opportunity. The
preserved area can be used as a “living classroom” to educate students on topics that include
biodiversity, forest and watershed ecology, hydrology, climate change, site and regional planning, and
species at risk. A progressive development plan for the site could provide an outstanding opportunity to
educate students and local residents on development impacts, site planning, stormwater management,
and Best Management Practices.
4.2.1.2 Special Management Zones – Areas 1 and 2 – Figure 5.
Additional details on two areas that have been outlined on the Protected Areas Strategy Map are
provided here.
Area 1
This area can possibly be considered for development of a natural park area to alleviate municipally‐
driven spatial requirements for park dedication areas. Considerations:
1.

With the exception of hydrologic function, the area has relatively low diversity value as a result
of historical disturbance – mostly land clearing.

2.

This area appears to have very shallow soils with a near‐surface groundwater table. These
natural processes must be protected with any potential land use.

3.

The park design must not include deep cuts or significant amounts of impervious surfaces.

Area 2
This area was included in the protected areas polygon for the following reasons:
1. Increase proportion of mature Douglas fir forest protection.
2. Minimize risk to aquatic resources and hydrologic processes.
3. Protect important deciduous‐coniferous transitional (edge) habitat.
4. Maintain habitat connectivity.
4.2.1.3 Summary of Environmental Development Objectives (Recommended)
1.

Preserving or improving hydrologic function of headwater stream and wetland complex.
a. Maintain existing hydrologic response of site
i. Not possible with traditional pipe and pond approach
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ii. Emphasize infiltration of surface runoff from impervious surfaces to soils
b. Maintain existing water quality objectives
i. Point source water quality control
c. Maintain integrity of riparian habitat function.
2.

Preservation of Garry oak stand.
a. Hydrological processes
b. Windthrow risk
c. Restoration.
d. Effort to preserve smaller clusters or individual Garry oak trees should be considered.

3.

Capital costs of implementing effective preservation strategies
a. Effective stormwater system
b. Invasive species management
c. Public access programming
d. Effective protection
i. Covenant or park?
ii. Longterm maintenance and monitoring of protected areas.

4.

5
5.1

Diverse habitats – particularly interface between coniferous and deciduous forests

VANIER PROPERTY – DEVELOPMENT PRACTISES OUTLINE
EXISTING SITE CONDITIONS – DEVELOPMENT CONSIDERATIONS

5.1.1 Drainage System
The drainage system at the study site consists of several drainage channels and wetlands that are fed by
slow moving water seeping through site soils. No evidence of surface runoff was observed during site
visits, except within drainage channels. Clearly, the rain water that falls on the site is either intercepted
by the tree canopy, or seeps into the soil and then flows downhill under the soil surface (i.e.: as
interflow). When water reaches low points or depressions in the micro‐topography of the site, it
emerges in wetlands or as base flow in small stream channels. The observed movement of the water
through the soils is critical, with respect to development, because the interruption of the soil system
(and shallow interflow system) will disrupt existing drainage patterns and cause a loss of water to the
small stream channels and wetlands on the study site. Development should be configured in a manner
that does not interrupt this drainage pattern. Conventional residential development with crawl spaces,
typical road standards, and typical subgrade preparation will more than likely completely intercept
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shallow ground water flow or interflow. If this type of development is pursued, then development
should be limited in distribution on the site.
5.1.2 Ground Water
As mentioned, water was not observed anywhere in within the coarse sandy soils except for just below
the soil surface in locations where piezometer gauges were installed on low slope angle positions at the
toe of the slope, and as a thin depth just above the hard pan layer. These observations about how and
where water moves on the site are critical to informing several of the recommendations related to rain
water management below.
5.1.3 Garry Oak Trees
Garry Oak trees are common at the north end
of the site, and occur more sporadically
towards the south. Garry Oaks are considered
to have heritage value in this area of
Courtenay (Canadian Historic Places, 2009) as
they are located at the northern extent of
their range and form a special colony on the
south‐facing sunny slope of the Courtenay
River.
The vast majority of Garry oak trees are
protected in the “Protection Strategy”
Photo 10. Rainbow Townhomes Development in Saanich, outlined above. Because of the inherent value
of these trees from a biodiversity perspective,
BC
we recommend that care should be exercised in the management of the more isolated or individual
Garry oak specimens (located the southeast portion of the property) during development. In our
experience, Garry Oak trees can integrate with development successfully and can provide esthetic and
unique character to these areas. These trees have a deep taproot and are generally wind‐firm.
All trees that are located in close proximity to development should be assessed by a qualified risk
assessor. However, in general terms, there is good reason to expect that development can be integrated
with Oak trees for the study site. The images show a recent development in Victoria (Rainbow Hill
Development) where multi‐family units were nestled into a Garry Oak grove. In some cases, buildings
were cantilevered over root zones in order to protect critical rooting areas for the trees.
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In all cases, the shallow interflow system that feeds water to the trees from up‐slope was preserved, and
source control BMPs were used throughout the site to return rain water to the soil to feed the trees
with adequate moisture in the dry summer months. Despite common misconceptions, Garry Oak trees
require water to survive. Cutting off the interflow system, described above, can be catastrophic for trees
‐ even Garry Oaks that are often thought of as highly drought tolerant.
5.1.4 Other Habitat Considerations
Wetlands and associated vegetation communities provide important habitat for a variety of wildlife,
especially for edge‐dwelling species of songbirds. The trees and shrubs in wetlands tend to be
deciduous and more varied than in coniferous forests, providing a variety of food crops for foraging
wildlife. Winter light penetration to the understory allows for vertical stratification, or layering of
vegetation communities, and further habitat diversification in the form of nesting sites, cover, and food
supply. Edge environments between coniferous and deciduous forest types should be preserved as
much as possible on this site. To some extent, edge conditions can be created with new plantings
around new developments but are almost always of an inferior quality to existing edge conditions unless
considerable care is exercised in the design process.
5.2
PROPOSED DEVELOPMENT LAYOUT &
SOURCE CONTROL BMPS
The proposed Protection Strategy presented in
Figure 5 protects the most critical environmental
attributes on the study while also allowing for
some development. Although most of the critical
environmental attributes, such as tree values,
wetlands, creeks, and diverse understory will be
protected given the proposed layout, development
impacts are still likely given that the environmental
Photo 11. Rainbow Townhome on pillars over root features are down‐slope or downstream from the
proposed development site. The development
zone.

impacts from the ‘developable’ area will need to be mitigated, particularly with respect to the rainwater
drainage system.
With conventional development, trees are felled and the soil surface is removed entirely so that roads
and lots can be built up with ‘engineered’ or structural fill materials suitable for constructing roads and
buildings on top of. Or deep excavations are created, in order to facilitate construction of building
footings, and the footings are surrounded by perimeter drains that quickly remove any excess water
from around the footings via a piped stormwater system. The removal of the soil surface (and
associated vegetation and soil organic layers) completely destroys the slow‐draining shallow ground
water flow or ‘interflow’ system and replaces it with a fast, efficient drainage system designed to protect
property values.
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Generally, communities have installed stormwater collection pipes in developed areas that lead to
stormwater ponds and then to the receiving environment. Stormwater ponds are designed to mitigate
the ‘peaks’ of flow events, and function like a bathtub with the drain removed – as water flows in faster
than the drain can remove the water, the bathtub starts to fill up. Clearly, these systems discharge
water to the receiving environment instantaneously after rain events (i.e.: the drain is always open). It is
critical to note that this drainage scenario is very different from the one that currently feeds the
wetlands and creeks on the site today. Currently, rainfall is buffered or slowed down by trees and
organics as it seeps into the soil, and it may take weeks or months, rather than minutes, to find its way
to the wetlands on site. The trees, organics, and soils act like enormous sponges that soak up a
tremendous amount of water and release water slowly to the creeks and wetlands below. If the sponge
is removed, another device to hold water must be put in its place ‐a bathtub. However, the bathtub
functions very differently than the sponge. It releases water much more quickly, and typically results in
downstream degradation of wetlands and creeks. In some cases, it can result in the creation of streams
‐ where they never used to exist ‐ because water is delivered so much more quickly to the environment,
with piped drainage systems, and no uptake of water by trees causes an increase of the total volumes
reaching streams. The fast moving water in piped systems picks up contaminants and flushes them into
receiving environments, as the water races from the development through to the environment. More
critically, wetlands and streams, that used to hold water into the summer, and support aquatic
vegetation and varied wildlife species, now dry up and lose their habitat value. The water has already
quickly made its way through the system, rather than entering the slow interflow system to slowly feed
water to the streams and wetlands.
In order to respond to the changes to hydrological conditions, caused by traditional piped infrastructure
systems, several new approaches to designing for the management of rain water have emerged
(BCMOE, 2002). Low Impact Development (LID) is one of these approaches. LID is a site planning and
design strategy that has the principal aim of minimizing the total footprint of development. Another
approach involves a collection of design tools or devices called Rain Water Source Control Best
Management Practices (or source control BMPs). These devices are designed to slow and clean rain
water runoff that is still produced after the application of LID. Combined, these new approaches to
design can help to significantly reduce the impacts of development to the receiving environment.
It is important to note that more flexibility in the application of LID/BMPs is possible with multi‐family
and commercial developments than with single family residential developments. The Development
Permit process and Development Agreements with the municipality can facilitate additional controls on
design that are not possible with fee simple subdivisions, including the application of tree protection
measures, BMPs, LID techniques, etc. Also, municipalities are typically very reluctant to accept source
control BMPs that are constructed on public lands, since the municipality then assumes the
maintenance liability for these facilities. Therefore, in cases where significant downstream impacts from
development are expected or where valuable environmental receptors are identified, such as at this
study site, it is preferable to use a strata or multi‐family development form, where the development
form and standards for roads and infrastructure are generally more flexible and where designs for
infrastructure and site layout are more highly controlled by regulators.
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5.2.1 LID & Source Control BMPs.
LID techniques vary in scale and effectiveness, depending on the form of development being pursued.
As mentioned, where strict adherence to municipal standards is required, such as with single family
developments, the application of LID techniques will be severely limited. However, some techniques
may still be possible, even for single family developments. For example, rather than building double
wide driveways, ‘Hollywood’ style driveways can be used that have two parking locations at the top of a
given driveway, but then narrow to one lane at the street. Or, driveways can be restricted to a single
vehicle width only. Another planning‐level LID technique is restricting total impervious area (i.e.: roofs,
and paved surfaces) on a lot by lot basis. Some zoning bylaws already have lot coverage restrictions, but
in some cases, the lot coverage restrictions can be tightened without adversely affecting building
opportunities. Yet another LID technique that can be applied universally in developments and that is
controlled by municipalities is to relax parking requirements and road width standards, or by planting
trees that overhang roadways to help shade and cool road surfaces and intercept runoff. Allowance for
emergency vehicle access is critical, but in many cases, subdivisions are built with excessively wide roads
with very few street trees. Narrowing roads and planting street trees can improve property values,
street aesthetics, and reduce the stormwater burden on receiving environments at least marginally.
Many other LID techniques are available for application where building form is flexible and local
government is willing to work with developers to design site‐adaptive buildings, or buildings that are
responsive to particular site conditions. Tree preservation of specific trees, reducing cut and fill,
retaining vegetated buffers, open drainage systems, narrow road standards and minimizing building
footprints can all help reduce the impact to the natural hydrological system on sites, but all of these LID
techniques require regulator and designer creativity and flexibility.
Rainwater source control BMPs are a collection of devices or technologies designed to reduce pollutant
loads and flow rates of rain water runoff. Many source control BMPs that have been developed have
undergone several years of testing, verification and adaptation and are now considered robust, reliable
and resilient.
Two of the most popular and cost‐effective source control BMPs are permeable unit concrete pavers
and rain gardens. Permeable unit concrete pavers can be used in parking stalls and low‐traffic drive
aisles to replace asphalt or concrete, and allow water to pass directly through the paved surface. They
are attractive and durable, and can significantly reduce total runoff volumes. Even more effective all‐
round at rain water management are rain gardens. Rain gardens have several requirements, by
definition, as follows:
1.

A depressed surface with a flat bottom that holds water (typically, to a maximum depth of 200
mm);
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2.

Living soils (i.e.: living implies that they receive organic inputs and that they have healthy biotic
communities living within them);
Living plants across 100%
of the bottom of the depressed
surface;
3.

4. Water inputs in excess of
rainfall; and,

A drain or underlying
porous soils (i.e.: water must
drain within 48‐72 hours, or the
facility becomes, by definition, a
wetland).
5.

Rain gardens are increasingly
recognized as cost effective,
resilient, and highly effective at
both treating water quality and
managing water volumes. They have the added benefit of significantly slowing the movement of water
through the landscape, and where they are constructed over porous soils, they can even be designed to
return water to the shallow ground water or interflow system.
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5.2.2 Grading Challenges
The portion of the site that has been identified in the framework plan as ‘developable’ is constrained by
a relatively steep slope (in the range of 15‐20%) across the centre of the developable area. Managing
slopes in developments is a critical consideration, from the perspectives of creating stable building sites,
managing drainage, and managing development costs. Where sites grades are managed using extensive
cuts and fills, or large retaining walls are used to bring down grades to create flat building sites, drainage
patterns on a site can be significantly altered, and construction costs can be higher. With some
forethought and planning, grading around building sites can be integrated with civil infrastructure, to
minimize the need for retaining structures and extensive cuts and fills. Road grades should match
existing site grades as closely as possible. Then, road grades should be compared against finished floor
elevations of proposed buildings early in the design process. Building foundations can be stepped down
slopes so that the need for retaining structures is minimized, and again, building finished floor
elevations should be matched to existing grades as closely as possible. This grading design process
requires cooperation and collaboration between design consultants from different disciplines.
In order to achieve the best results from a cost and environmental perspective, architectural grading
decisions and engineering grading decisions on a development design project require integration. The
LEEDTM (Leadership in Energy and Environmental Design) program is a program that in part encourages
interdisciplinary cooperation (or ‘integrated design’) from of development consultants and designers, in
order to optimize the most cost effective and sustainable design solutions. Site grading is a critical
Current Environmental ……………………………………………………………………………………………………………………44
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component of LEED documentation requirements for the Neighbourhood Development program (LEED,
2009). Local government may also require a detailed grading plan as part of development permit
submission requirements. Although the site has some steep grades, they are not unmanageable, but
will require some forethought and creativity in the design process of any development proposed for the
site.
5.2.3 Site Adaptive Design
We advocate a design process in which environmental receptors are identified, in detail, prior to site
planning. The design process, from concept through to construction, continually responds to
environmental receptors by trying to preserve their integrity. Some design professionals call this
responsive approach to design a ‘site adaptive’ approach.
There are several precedent projects in
the Victoria area that can be used to
illustrate viable methods for source
control of rain water, tree protection, and
responsive location of buildings to
preserve environmental values.
The
images throughout this section show the
character of developments that employ
this design approach.
For example,
buildings can be re‐positioned to protect
valuable trees, rain gardens or exfiltration
trenches can be used to maintain shallow
groundwater flow, or road and building
footprints can be reduced or modified to
protect clusters of trees and reduce total
impervious surface areas. A site‐adaptive
approach to site planning and design,
through the application of LID and source control BMPs, can help reduce costs and minimize impacts to
the receiving environment of this unique and valued site.
Photo 12. Rainbow Townhomes with source control BMPs for
each unit, roadside bioswales, permeable pavement for shared
parking, retained large oak trees, and building forms stepped
down a relatively steep site with minimal cuts and fills – a ‘site
adaptive’ approach to site planning and design to minimize
environmental impacts and construction costs.
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APPENDIX A – HISTORICAL AIR PHOTOS
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APPENDIX B. SUMMARY OF SPECIES AT RISK FOUND IN THE COMOX VALLEY REGIONAL DISTRICT THAT COULD OCCUR IN THE
STUDY AREA.

English Name

Scientific Name

Global
Status

Prov
Status

BC
List

SARA

Name
Category

G5T2

S2B

Red

1-T (Jun 2003)

Vertebrate
Animal

G4

S3S4

Blue

1-SC (Jan 2005)

Vertebrate
Animal

G5T4

S2S3B,S4N

Blue

1-SC (Feb 2010)

Vertebrate
Animal

Asio flammeus

G5

S3B,S2N

Blue

1-SC (Jul 2012)

Vertebrate
Animal

Vancouver Island beggarticks

Bidens amplissima

G3

S3

Blue

1-SC (Jun 2003)

Vascular Plant

Olive-sided Flycatcher

Contopus cooperi

G4

S3S4B

Blue

1-T (Feb 2010)

Vertebrate
Animal

coastal wood fern

Dryopteris arguta

G5

S3

Blue

1-SC (Jun 2003)

Vascular Plant

Edith's Checkerspot, taylori subspecies

Euphydryas editha taylori

G5T1

S1

Red

1-E (Jun 2003)

Invertebrate
Animal

Northern Goshawk, laingi subspecies

Accipiter gentilis laingi

Western Toad

Anaxyrus boreas

Great Blue Heron, fannini subspecies

Ardea herodias fannini

Short-eared Owl
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Dun Skipper

Euphyes vestris

Peregrine Falcon, pealei subspecies

Falco peregrinus pealei

Macoun's meadow-foam

Limnanthes macounii

Western Screech-Owl, kennicottii subspecies

Megascops kennicottii kennicottii

coast microseris

Microseris bigelovii

Threaded Vertigo

Nearctula sp. 1

Band-tailed Pigeon

Patagioenas fasciata

fragrant popcornflower

Plagiobothrys figuratus ssp. figuratus

G5

S3

Blue

1-T (Jun 2003)

Invertebrate
Animal

G4T3

S3B

Blue

1-SC (Jun 2003)

Vertebrate
Animal

G2

S2

Red

1-T (Aug 2006)

Vascular Plant

G5T4

S3

Blue

1-SC (Jan 2005)

Vertebrate
Animal

G4

S1

Red

1-E (Dec 2007)

Vascular Plant

G3G5

S2

Red

1-SC (Jul 2012)

Invertebrate
Animal

G4

S3S4B

Blue

1-SC (Feb 2011)

Vertebrate
Animal

G4T4

S1

Red

1-E (Feb 2010)

Vascular Plant

Greenish Blue, insulanus subspecies

Plebejus saepiolus insulanus

G5TH

SH

Red

1-E (Jun 2003)

Invertebrate
Animal

Vesper Sparrow, affinis subspecies

Pooecetes gramineus affinis

G5T3

S1B

Red

1-E (Dec 2007)

Vertebrate
Animal
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Northern Red-legged Frog

Rana aurora

G4

S3S4

Blue

1-SC (Jan 2005)

Vertebrate
Animal

purple sanicle

Sanicula bipinnatifida

G5

S2

Red

1-T (Jun 2003)

Vascular Plant

white-top aster

Sericocarpus rigidus

G3

S2

Red

1-SC (Jun 2003)

Vascular Plant

Barn Owl

Tyto alba

G5

S3

Blue

1-SC (Jun 2003)

Vertebrate
Animal

yellow montane violet

Viola praemorsa ssp. praemorsa

G5T3T5

S2

Red

1-E (Jun 2003)

Vascular Plant
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9

APPENDIX C. SUMMARY OF ECOLOGICAL COMMUNITIES AT RISK FOUND IN THE COMOX VALLEY REGIONAL DISTRICT THAT
COULD OCCUR IN THE STUDY AREA.

English Name

Scientific Name

Global
Status

Prov
Status

BC
List

Biogeoclimatic Units

Douglas-fir / dull Oregon-grape

Pseudotsuga
nervosa

G2

S2

Red

CDFmm/01;CWHxm1

Douglas-fir / sword fern

Pseudotsuga menziesii / Polystichum
munitum

G2G4

S2

Red

CWHdm/04;CWHxm1/04;CWHxm2/
04

Douglas-fir - western hemlock / salal Dry
Maritime

Pseudotsuga
menziesii
Tsuga
heterophylla / Gaultheria shallon Dry
Maritime

G3G4

S2S3

Blue

CWHdm/03;CWHxm1/03;CWHxm2/
03

menziesii

/

Mahonia

BC CDC Species Explorer database accessed September 16, 2012
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10 APPENDIX D ‐ VEGETATION COMMUNITY DESCRIPTIONS AND ASSESSMENT PLOTS
10.1.1 Community 1: Garry oak – Grand fir / Snowberry Mixed Forest
(Plots 22, 26, 37, 38, 62, 63, 112; mean species richness: 17.7)
This unique community is found at the western end of the site adjacent to Vanier Drive. It is
characterized by a mixed forest with Garry oak and grand fir occasionally intermixed with Douglas‐fir on
drier sites and Sitka spruce on wetter sites. Canopy closure varies from 60 to 90% with gaps formed by
tree mortality; snags (present in 2 of 7 plots) and downed wood (present in 5 of 7 plots) were more
common than in other communities. Garry oak trees have declined or died in some areas because of
competition (overtopping) from conifers.
The understory ranges from a diverse assemblage of shrubs, forbs, and ferns on moist sites to a more
characteristic dense snowberry‐dominated understory with fewer ground‐layer plants on better drained
areas. Unusual features include skunk cabbage and slough sedge wetlands adjacent to Garry oak, a
species more common on well‐drained sites. Non‐native plants are common but not abundant and
include sweet cherry, herb‐robert, Himalayan blackberry, and English holly. Sweet cherry (non‐native) is
frequently found as a shrub or sub‐canopy tree.

Photo 13. Grand fir / Snowberry Mixed Forest is found on the northwestern side of the site.

10.1.2 Community 2: Douglas‐fir / Sword Fern Evergreen Forest
(Plots 40, 41, 53, 54, 55, 68, 119, 123, 126, 128, 129, 130; mean species richness: 17.6)
Douglas‐fir evergreen forest is the dominant forest community in much of the study area. It is
characterized by dense, even growth of 50 to 60 year old Douglas‐fir in the overstory with an understory
of snowberry, sword fern, trailing blackberry, English holly, and big‐leaf maple. Holly is more prevalent
on the eastern half of the site. Red alder, big‐leaf maple, and sweet cherry occasionally occur as canopy
or sub‐canopy trees. Oregon beaked moss is the most common moss species.

Current Environmental ……………………………………………………………………………………………………………………54

Vanier Site ‐ Ecological Assessment

Snags (present in 1 of 12 plots) and downed wood (present in 1 of 12 plots) are relatively uncommon
which reflects the development of relatively young forest on abandoned pasture.

Photo 14. Douglas fir / Sword Fern Evergreen Forest occur on drier sites.

10.1.3 Community 3: Pacific Crab Apple – Cascara Deciduous Forest
(Plots 58, 67, 70, 71, 117, 132, 134; mean species richness: 14.2)
Both Pacific crab apple and cascara are smaller native trees often found on forest edges or as sub‐
canopy trees. Pacific crab apple may also occur in forested wetlands. In the study area, they form
distinctive dense deciduous forest on moist, disturbed areas. They are prominent on the southwestern
edge adjacent to Vanier Secondary School. Shrub and forb diversity is variable: in plots with a dense tree
canopy, understory development was weak and trailing blackberry and slender beaked moss were
predominant, while in more open areas, snowberry, trailing blackberry, and salmonberry formed a
richer understory. Snags and downed wood was almost non‐existent because of historical clearing and
lack of large trees.

Photo 15. Pacific Crab Apple – Cascara occurs on disturbed moist sites mainly on the periphery of the study area.
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10.1.4 Community 4: Red Alder / Trailing Blackberry Deciduous Forest
(Plots 31, 56, 65, 66, and 115; mean species richness: 16.4)
Red alder forms pure or mixed stands on several disturbed moist areas on the northeastern edge of the
study area. All occur in old pasture areas that were likely too moist to be colonized by Douglas‐fir in the
1950s. Understory development is variable but typically includes trailing blackberry, salmonberry, and
sword fern, and often slough sedge on wet sites with seasonal flooding.

Photo 16. Alder / Trailing Blackberry Deciduous Forest with a variable understory of trailing blackberry and
sword fern.

10.1.5 Community 5: Red Alder / Slough Sedge Forested Wetland
(Plot 122; species richness 10)
On some of the wettest sites, red alder and slough sedge form a distinctive forested wetland (swamp)
community. The understory varies from almost monotypic growth of slough sedge, to more diverse
mixed shrub understory with salmonberry and trailing blackberry.

Photo 17. Red Alder / Trailing Blackberry Deciduous Forest with a variable understory of trailing blackberry and
sword fern.
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10.1.6 Community 6: Himalayan Blackberry Shrub Thicket
(Plot 69; species richness 17)
Himalayan blackberry forms a characteristic weedy community on forest edges or disturbed areas
through the BC south cost. Edges are often more diverse with non‐native grasses and weedy forbs. Plant
richness is relatively high but dominated by non‐native species.
While Himalayan blackberry is found throughout the site, it is only abundant (dense) on the southern
forest edge adjacent to Vanier Secondary School.

Photo 18. Himalayan blackberry Shrub Thicket with a well‐developed understory of snowberry.

10.1.7 Community 7: Bentgrass – Velvetgrass Meadow
(Plot 64; species richness: 11)
One plot was located in an old meadow area on the northeast corner of the site just outside the study
area boundary (on adjacent private property). It is a distinctive open area dominated by grasses
(bentgrass species, velvetgrass, reed canary grass), weedy forbs (Canada thistle, St. John’s wort, and
creeping buttercup), and remnant cultivated plants such as apple and pear. This community is
noteworthy as it represents the vegetation condition that was common on most of the study area
before tree colonization in the early 1950s. The small meadow area is infilling with trees and shrubs and
will become forested over the next 10 to 15 years.
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Photo 19. Garry oak – Grand fir / Snowberry Mixed Forest with a well developed understory of snowberry.
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11 APPENDIX E – VEGETATION PLOT DATA
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12 APPENDIX F – ORDINANCE – VEGETATION UNITS

Current Environmental ……………………………………………………………………………………………………………………61

Vanier Site ‐ Ecological Assessment

13 APPENDIX G ‐ BIRD HABITAT OVERVIEW ASSESSMENT
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COOPER BEAUCHESNE AND ASSOCIATES LTD
HEAD OFFICE - BOX 646, 1799 SWAYNE RD
ERRINGTON, BC V0R 1V0
250.954.1822

Mr. Warren Fleenor
Currrent Environmental
244‐4th Street
Courtenay, BC V9N 1G4
13 June 2012
Re: Vanier Oak property

Dear Mr. Fleenor,
I visited the Vanier Oak property, at your request, on 6 June 2012 with the purpose of
conducting an overview assessment of the habitat values of the property for birds. The site
visit consisted of a 3 hour walk through the property. I recorded all birds detected during the
site visit, observed the vegetation/forest composition and structure, and made notes on
overall habitat quality for birds. My opinion on the habitat values of the property are framed
by my expertise as a leading ornithologist in British Columbia, expert‐level knowledge of use
of forested landscapes by birds and other wildlife, >30 years experience working in the CDF
biogeoclimatic zone on Vancouver Island and >10 years working with the Garry Oak
Ecosystem Recovery Team.
I detected 19 species of birds during the site visit. Based on behaviour or nests found, 16 of
those species were very likely nesting on the property. Three species, Red‐tailed Hawk,
Common Raven, and Northwestern Crow could nest on the property as suitable nesting
habitat exists. It is certain that a few additional songbird, woodpecker or other species use
the property but were not detected on the site visit. For example, habitat appeared suitable
for nesting Band‐tailed Pigeons, Cooper’s Hawk, Barred Owl, Common Bushtit, Black‐
throated Gray Warbler, Red‐breasted Sapsucker, Downy Woodpecker and others.
Compared to most coastal forests, the diversity of species present was relatively high. This is
likely due to the diversity of vegetation and forest structure present. The property consists of
two major forest types: deciduous‐dominant or coniferous‐dominant. The deciduous
component includes a stand of large Garry oaks intermixed with a variety of other tree
species and a very rich understory. The coniferous component includes large and mature,
but not “old‐growth”, Douglas‐fir, western hemlock and spruce, with a less rich understory

that is infested in places with a domestic holly. The presence of seepages, a creek, and other
wet areas within the property also adds to the habitat diversity.
The interface of the deciduous and coniferous components contained the most diversity of
bird species and habitat. For example, there are three vireo species found on Vancouver
Island, each of which prefer different habitats, but all three species occurred along this
interface. The rich deciduous understory and edge habitat that occurs near openings in and
around the property contributes greatly to the diversity of habitat and bird species. This
habitat type provides excellent habitat for several species of warblers, Black‐headed
Grosbeak, Warbling Vireo and others. The Garry oak component contains multiple cavities
(natural and woodpecker) that provide habitat for cavity‐nesting birds and, likely, other
wildlife such as bats. Although nests were not observed, the coniferous component contains
a stand structure that would allow for raptor nests such as Red‐tailed Hawk and Cooper’s
Hawk, Common Raven and Northwestern Crow.
I understand the property is being considered for development, which would include
conversion of parts of the property to human uses. Currently, the property is of sufficient size
to provide large enough pieces of habitat to support multiple breeding territories of some
songbird species and at least 1 breeding territory for other species. Any reduction in size of
the forested parts of the property would reduce the numbers of birds using the property but
the extent of the reduction would depend on the area (actual and percentage) and habitat
type removed. The richest sector of the property was the interface between coniferous and
deciduous dominated forest, followed by the deciduous‐dominated forest. Area effects
would likely be experienced if parts of the property were developed. That is, as the % of area
is converted from forest to developed use increases, there would be a disproportionate
larger effect in the reduction of habitat quality and use by birds. For example, if ½ the
property were developed it is very likely that more than ½ the birds would disappear and
some species would be excluded completely as insufficient habitat and space would remain.
In conclusion, I believe the property has relatively high value for bird nesting and foraging
habitat, mainly due to the diversity of vegetation and forest structure present.

Sincerely,

John M. Cooper, M.Sc., RPBio
CEO and Senior Wildlife Biologist
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List of bird species observed at the Vanier Oak property 6 June 2012
Red‐tailed Hawk‐1
Common Raven‐2
Northwestern Crow‐2
American Robin‐9, plus one nest with 2 eggs
Swainson’s Thrush‐5, at least 3 males on territory
Hutton’s Vireo‐1 male on territory
Cassin’s Vireo‐1 male on territory
Warbling Vireo‐2 males on territory
Black‐headed Grosbeak‐3 males on territory
Song Sparrow‐1
Spotted Towhee‐4
Purple Finch‐1 male on territory
MacGillivray’s Warbler‐1 male on territory
Yellow Warbler ‐2 males on territory
Orange‐crowned Warbler‐3 males on territory
Chestnut‐backed Chickadee‐1
Pacific‐slope Flycatcher‐1 male on territory
Northern Flicker‐pair near nest cavity
Winter Wren‐1 male on territory
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14 APPENDIX H ‐ SOIL AND SHALLOW GROUNDWATER WELL SAMPLING DATA AND
PHOTOS

I.O.#1
Test hole depth: 80cm (stopped well into clay layer – hole filled with water)
Water depth:

34cm

Soil description: 42cm dark loam (few coarse/stone fragments) over light brown/grey mottled sandy
clay loam (easily forms a ribbon 2‐4cm long)
Slope position:

toe of slope

Plants:

Snowberry; Salmonberry, Sword Fern, Grand Fir, Trailing Blackberry, Horsetail, Slough
Sedge, English Holly
I.O.#2
Test hole depth: 95cm (stopped at hard, till‐
like material)
Water depth:

dry

Soil description: 10cm dark loam over 85cm
light brown/grey mottled loamy sand with
limited coarse fragment content over hard,
strongly cemented gravelly sand/silt.
Slope position: 10‐15m up from toe of slope
(2‐3m vertically)
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Plants:

Snowberry, Sword Fern, Grand Fir, Bitter Cherry, Garry Oak, Spurge Laurel, English
Holly
I.O.#3
Test hole depth: 95cm (stopped at hard, till‐like
material)
Water depth:

16cm

Soil description: 42cm dark loam over
brown/grey mottled cemented sand/silt

light

Slope position: depression in slope just below
major ditch bisecting slope (water in test pit likely
indicative of minor depression or water‐holding
pocket in slope)
Plants:

Snowberry, Sword Fern, Grand Fir, Bitter Cherry, Garry Oak, English Holly

I.O.#4

Test hole depth: 70cm (stopped due to excessive
stoniness)
Water depth:

dry

Soil description: 35cm dark sandy and very
gravelly/stony loam over 35cm
brown very gravelly sand/silt;
evidence of cobbles on surface
Slope position:

approaching
top
of
slope,
approximately 10m above major
ditch bisecting slope

Plants:

Snowberry, Sword Fern, Grand Fir,
Bitter Cherry, Garry Oak, Spurge
Laurel, English Holly

Current Environmental ……………………………………………………………………………………………………………………64

Vanier Site ‐ Ecological Assessment

I.O.#5
Test hole depth: 75cm
excessive stoniness)
Water depth:

(stopped

due

to

dry

Soil description: 25cm dark sandy and very
gravelly/stony loam over 50cm brown very
gravelly sand/silt; evidence of cobbles on
surface and large pile of cobbles nearby, likely
picked for agricultural purposes
Slope position: near top of slope and upper
edge of Garry Oak stand
Plants:

Snowberry, Grand Fir, Bitter Cherry, English Holly, Garry Oak

I.O.#6
Test hole depth: 80cm (stopped at hard till‐like
layer)
Water depth:

33cm

Soil description: 35cm dark sandy loam with
minor coarse fragment content over 45cm light
brown/grey mottled sandy clay loam
Slope position: near bottom/west side of
slope, at interface between Garry Oak stand
and Sitka Spruce
Snowberry, Sword Fern, Bitter
Plants:
Cherry, English Ivy, English Holly, Grand Fir, Garry Oak, Sitka Spruce, Douglas
Hawthorne
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I.O.#7

Test hole depth: 100cm (stopped at hard till‐like layer)
Water depth:

24cm

Soil description: 30cm dark gravelly/sandy loam with minor
coarse fragment content over 70cm sandy
loam with minor coarse fragment content
over cemented sandy loam
Slope position:

near bottom/east side of slope, adjacent
to draw/small drainage channel (within
15m)

Plants:

Snowberry, Bitter Cherry, English Holly,
Grand Fir, Garry Oak
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