Management Flan for Burnaby Mountain Conservation Area

3.0 THE CONSERVATION AREA ENVIRONMENT

This section provides an overview of the conservation area environment and
regional setting. Issues and information presented in this section have been
identified through a review of existing reports and information, through site visits
and field work, and from discussions with the City of Burnaby, other government
agencies, the public and stakeholders. More detailed recommendations for
addressing these issues are presented in Section 6.0.

3.1 Climate and Microclimate

Burnaby Mountain Conservation Area falls within the Coastal Western Hemlock
biogeoclimatic zone characterized by abundant rainfall and mild temperatures.
Locally, Burnaby Mountain is influenced by cyclonic weather systems originating
over the Pacific Ocean. Mean annual precipitation is about 1270mm on the
mountain footslopes. This increases to about 2200mm over the eastern
prominence, which is also the highest point. Most precipitation occurs during winter
in the form of rain. In summer, long dry periods may occur. During these periods
many of the smaller local streams and drainage channels dry up. However, after
heavy rains, these same streams may overflow to produce local sheet runoff. On
the steep north and eastern slopes, runoff can be sufficiently great to pick up loose
surface material such as boulders and logs to create small debris flows.

Like precipitation, winds originate over the Pacific Ocean and generally strike the
south and southeastern slopes of Burnaby Mountain. As a result of these wind
patterns, the southern slopes receive more precipitation and are therefore the
wettest on the mountain. Winds blowing up the southern slopes can also compress

layers of air to produce jetting over the top of the escarpment on the north side of
the mountain.

In the summer, sunlight warms forest air for longer on southwest slopes, making
these the warmest on the mountain. The northern and northeastern slopes receive
little direct sunlight and are therefore cooler and damper. During colder than usual
winters, the steep ravines of the northern escarpment can become covered in ice. A
heavy winter’'s snowfall mostly thaws by the end of February on southwestern
mountain slopes, whereas on northeastern slopes, snow patches can remain until
the end of March. A more detailed overview of the climate of Burnaby Mountain can
be found in Crampton 1990.

3.2 Terrain

3.2.1 Geology and Soils

Burnaby Mountain is the highest point in the City of Burnaby at about 360m (1200
feet) above sea level (Figure 3-1). The mountain is underlain by layers of sandstone,
shale, conglomerate and siltstone that together form the Kitsilano and Burrard
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Formation (Figure 3-2) (Armstrong 1990, REM 1996). Hard conglomerates cap the
mountain and crop out along the middle escarpment to form cliff-sided ravines best
seen below Centennial Pavilion. Large boulders or “erratics” which have been
deposited by receding glaciers approximately 15,000 years ago can also be found
on the mountain.

Sedimentary rocks were deposited by ancient rivers during the Eocene Period about
39 to 45 million years ago. Erosion has steadily worn each successive layer since
that time. Much of this erosion was caused by an uplift of the Coast Mountains
about 5 million years ago which also inclined the sediments southwards. This
resulted in a moderate to steep north facing escarpment and a more gentle south
facing dipslope. The advance and retreat of various glaciers during the past 2 million
years has also removed many layers of sediment. During this period, large blocks of
sedimentary material slumped downhill leaving the steep north side of the mountain
unstable. Construction of the railway and Barnet Highway along the base of the hill
caused new slumps in the unstable deposits (Crampton 1986). Although the north
slopes are generally considered to be in a state of equilibrium under current
conditions, some movements are occurring at the toe along the length of the
mountain. Slope movements or failures during the past 50 years are primarily
associated with- human-made excavations, overloading and concentration of
groundwater flows between the toe of the mountain and Burrard Inlet.

Soils on the mountain are mostly of glacial origin. Sandstones and conglomerates
have weathered under the cool and wet conditions of the mountain to yield well
drained and very acidic podzolic soils along much of the conservation area’s upper
elevations (Cook 1957, Crampton 1990). These soils are typically formed under the
canopy of coniferous forests in humid coastal climates. Gleysolic soils (similar to
Podzols only less acidic) can be found along the gentler footslopes of the mountain
where more water accumulates. Soils are shallow on the steeper northern slopes
and on the mountain plateau where construction activity has scraped away the
original soils. South facing slopes below the 335m elevation are mantled by a thin
organic layer. Topsoils are generally underlain by silty sands and gravel. Very acid
and nutrient-poor soils occur locally elsewhere on the mountain plateau. On lower
slopes the soils are near neutral in acidity.

Elevation, soils and topography, combined with climate, play an important role in
determining the plant and habitat types found on the mountain. In addition, these
factors combine to influence the location of viewpoints, trails and other recreation
amenities. For example, the moderate to steep slopes found on the north side of the
mountain have limited recreational use, which has created a block of relatively
undisturbed habitat,

3.2.2 Soil Erosion

Human activity has caused erosion to occur along trails and watercourses. This has
been noted on steeper trails, and on gentler trails near creek beds. Some of this trail
damage is attributed to mountain bikes particularly in the south east section of the

AXYS Environmental Consulting and Phillips Farevaag Smallenberg March 1999

18




LEGEND

Contour Intervals

Scale in metres
100 m UTM Projection

NAD 83 Zone 10
— 200 M

Prepared by: 0
300 m AXYS Environmental Consulting Ltd. \ei]‘:@

Figure 3-1: Terrain map of the Burnaby Mountain Conservation Area
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mountain and specifically where bike trails have crossed or paralleled streams.
Pedestrians also cause erosion to occur on steeper slopes when they veer from
designated trails, hike too close to watercourses, or use trails in very wet
conditions. Factors other than recreational use may also contribute to the erosion of
steeper slopes, for example, construction or maintenance activities that involve the
clearing of vegetation can make slopes more prone to above-surface water flows
which can lead to mudslides. Increased runoff caused by disturbances to existing
drainage patterns is another factor that may contribute to erosion.

3.2.3 Slope Stability

Development of trails, facilities and access points on the north slope of Burnaby
Mountain will be influenced by terrain conditions and inherent slope instability (e.g.,
debris flows, localized slides, ground creep). The north side of the mountain has
undergone considerable sliding in the past (Armstrong 1957, Cook 1957). Although
these slopes are generally considered to be in a state of equilibrium under current
conditions, some movements are occurring at the toe along the length of the
mountain. Areas that have historically undergone sliding, even where they currently
appear stable, may experience renewed movement triggered by: increased loading
(i.e., construction activities); increased water content; excavation; undermining the
toe of the slope; or earth vibrations (either natural or human-made). Past studies of
the geotechnical stability of the north slope are found in Armstrong 1957, Cook
1957, Delcan 1994a and 1994b, and Gartner Lee 1999.

The most recent (Gartner Lee 1999) indicated that although there is a possibility
that a massive deep-seated bedrock slump could occur along the slope above the
site of the former target ranges, the likelihood is remote and would most likely be
associated with an earthquake of considerable magnitude. However, much smaller
land and debris slides do occur and are likely to continue to occur along steeper
slopes on the north side of Burnaby Mountain. Based on their assessment of the
former target range sites and on evidence of frequent debris flows above the
ranges, they recommended that use of this site be restricted to day-use activities
and that trails be located away from the base of very steep slopes.

The same geotechnical hazards do not exist on the southern slope. However, trail
development and routing here should consider potential effects on surface and sub-
surface drainage patterns. Much of the southern slope is characterized by
ephemeral and permanent watercourses as well as sub-surface water flows.
Disturbance to these soils could result in even wetter conditions that could have
implications on local hydrology, vegetation, and slope stability.

3.2.4 Public Safety Issues

Terrain on most of the north side of Burnaby Mountain is very steep and soils are
unstable with the exception of the lowest elevations. The steepest areas occur
below Centennial Pavilion and the Trans-Canada Trail route (Trails ‘G’ and ‘F’) and
above the former target range facilities and the hydro right-of-way (Trail ‘M’). In
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Figure 3-2: Geology of the Burnaby Mountain Conservation Area
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some areas, climbing even a few feet upslope causes soils to slide, disturbing
vegetation and making climbing hazardous. Additionally, landslides or mudslides
have occurred in the past, affecting the entire upper and lower elevations. When
combined with dense vegetation and difficult access, this area poses a potential
safety risk for visitors. Visitor use of this area is relatively low due to a lack of
formalized trails and the presence of three outdoor target ranges (which have since
been decommissioned). However, use may increase if better access is provided.
Other parts of the mountain do not pose the same public safety risks due to gentler
slopes and easier trail access.

3.3 Vegetation

One of the most important biophysical resource management issues for Burnaby
Mountain Conservation Area will be the retention and enhancement of forested
‘areas. Forest conservation issues include: trampling of vegetation near trails; loss of
vegetation in riparian areas due to erosion or human use; loss of vegetation through
direct removal by visitors; presence of dwarf mistletoe and witches broom
throughout the study area; protection of areas that may contain rare plant species;
and preservation of vegetation for use by wildlife. These issues are addressed in the
following sections. The timely preparation of a separate Vegetation Management
Plan will be important in setting management direction to ensure long-term health of
the forest.

3.3.7 Vegetation Species

Burnaby Mountain is found in the Coastal Western Hemlock Biogeoclimatic Zone,
and is in the Dry Maritime Subzone of this unit (CWHdm). While this zone is
typically composed of forests dominated by western hemlock and other coniferous
species, logging on the mountain around the turn of the century and again in the
1940s altered the structure and composition of the forest. The original forest was
composed of large western red cedar, western hemlock and Douglas fir trees.
Today the forest is dominated by deciduous species in their early successional
stage, although some large stands of conifers remain on the south and steep north
slopes including patches of large remnant fir trees. Previous vegetation studies for
Burnaby Mountain include: Sigma Resource Consultants 1979, Borkwood 1980,

Crampton 1990, AXYS 1994, Delcan 1994a and 1994b, and New Pacific Ventures
1998.

3.3.1.1 Common Plants Found on Burnaby Mountain

On Burnaby Mountain, topography, elevation, aspect and proximity to disturbed or
modified areas contribute to the diversity of vegetation species. The present-day
forest cover is typical of other similar areas in the Lower Mainland which were
subject to early logging practices. Major tree species include: red alder, bigleaf
maple, western hemlock, western red cedar, Douglas-fir, vine maple, western
dogwood, and paper birch. Other species such as sitka spruce and black
cottonwood are also present in some areas. Much of the conservation area is
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occupied by a deciduous overstorey dominated by red alder, but in some areas there
is a considerable proportion of bigleaf maple, particularly on drier sites and often
with Douglas-fir. A complete list of vegetation species recorded for Burnaby
Mountain is presented in Appendix G.

Trees on the steep northern and eastern slopes survived early logging and in places
Douglas-fir seedlings have grown into ninety-year-old coniferous stands. Conditions
on the north side of the mountain are darker and cooler and some stands exhibit
characteristics typical of coastal temperate rainforests (e.g., hanging mosses). The
more gentle southern slopes were more damaged by the intensity of logging and
burning. Alder and maple now dominate these southern forests although there is a
relatively large conifer-dominated stand south of the SFU Ring Road on the
southeastern slope. The stand is comprised mainly of hemlock and cedar with a few
larger specimens of Douglas-fir.

Shrubs and low trees such as vine maple, red elderberry, salmonberry and
thimbleberry are present, while ground covers are composed of ferns (predominately
sword fern) and mosses. An understorey of salmonberry is present in most of the
sites characterized by an overstorey of red alder. This is a reflection of soil
conditions and the higher penetration of sunlight into the understorey. Along
watercourses, where soil conditions are moister, communities are characterized by
vine maple, salmonberry, devil’s club and ferns. In drier areas, species such as salal
and Oregon grape have developed. A thick cover of salmonberry and/or blackberry
can be found on disturbed sites and rights-of-way. Other species such as
thimbleberry, red elderberry, bracken fern and regenerating bigleaf maple and
western red cedar are encountered in some disturbed areas. Where shrubs are less
dense, a more developed herb layer may be found. Herbaceous species found on
the mountain include, among many others: ferns, foamflower, bleeding heart, and
western trillium. Modified, open sites within the study area include the grassy areas
around the Centennial Pavillion, the Trans-Mountain tank farm facilities and the
former target range facilities.

3.3.1.2 Rare Plants

None of the plant species recorded for Burnaby Mountain are listed on provincial or
federal lists of rare species. Rare plants generally occur on sites characterized by
relatively moist soils that are also high in nutrients, and are best observed during
the spring. Some sites on Burnaby Mountain Conservation Area contain soils
capable of supporting rare plants, e.g., the lower north and lower south-eastern
parts of the mountain. Although inventories of the mountain did not uncover any
rare or endangered plant species, western trillium occurs throughout the lower slope
of Burnaby Mountain (particularly on the western side). This species is protected
from removal or destruction under the Dogwood, Rhododendron and Trillium
Protection Act'.

' Persons lawfully engaged in carrying out a public work are exempted from the prohibition.
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A number of provincially-rare species occur in the vicinity of Burnaby Mountain and
may potentially occur in the conservation area. These are listed in Table 3-1.

Table 3-1.  List of Provincially Rare and Endangered Plant Species Known or
Expected to occur in the Vicinity of Burnaby Mountain

Known to occur Expected to
Species Provincial in the vicinity of | occur on Burnaby
fcommon name) Designation’ Burnaby Mountain
Mountain

Apocynym sibiricum saligrum
(Clasping-leaved dogbane) s 2 :
Callitrche anceps
(Two-edged water starwort) s % i
Carex scoparia

: X X
(Pointed Broom sedge) S5
Chenox?odfum leptophyllum Red X X
oblongifolium
(Narrow-leaved goosefoot)
Oblongifolium elatine rubella
(Three-flowered waterwort) s a 4
Eleocharis parvula
(Small spike-rush) B X
Epilobium leptocarpum
(Small-flowered willowherb) s A X
Impatiens capensis
(Spotted touch-me-not) Blue X X
Leersia orzoides
(Rice Cutgrass) . A .
Liacea scilloides Blue X
(Flowering Quillwort)
Lmdemrfa anagallidea Red X X
(False-pimpernel)
Lupinus rivularis
(Stream-bank lupine) e % X
Myriophyllum ussuriense
(Ussurian water-milfoil) Blue X
Polygonum punctutum
(Dotted smartweed) Blue X
Salix sessilifolia Bl X
(Sessile-leaved sandbar willow) e
Wolffia borealis
(Water-meal) Red X
Source: B.C. Conservation Data Centre (CDC 1998)
Notes:

1 Provincial Designation from MELP and Conservation Data Centre
- Red List: indigenous species considered to be extirpated, endangered, or threatened.
- Blue List: indigenous species considered to be vulnerable in British Columbia.

2 There are no known federally-listed plant species (COSEWIC) on Burnaby Mountain.
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3.3.1.3 Exotic and Invasive Species

Disturbed areas such as rights-of-way are often invaded by invasive species such as
broom, thistle and blackberry. On Burnaby Mountain, many disturbed areas
associated with rights-of-way are dominated by a thick cover of salmonberry and/or
Himalayan blackberry (an introduced species). Species such as thimbleberry, red
elderberry, bracken fern and regenerating big-leaf maple and western red cedar are
also encountered in disturbed areas. The heavy cover of invasive species on rights-
of-way may be limiting the use of these sites for birds or other species that forage
along clearings and edges. There are documented occurrences of exotic plants such
as Japanese knotweed and a European species of jewelweed. The population of
these species, and their effects on native species, is uncertain. Their presence was
not recorded during recent inventories although they are known to exist in the
region. No standard practices for dealing with these particular species are known
but Burnaby may consider monitoring their presence if their locations can be
documented.

3.3.2 Vegetation Communities

The mountain is comprised of nine unique vegetation communities and a number of
sub-communities' which are summarized in Table 3-2 and illustrated on Figure 3-3
(See Table 3-3 for vegetation codes used in Figure 3-3). Each vegetation community
is defined by the following parameters:

e« Tree species: dominant and co-dominant species found within the main and
upper canopy tree strata (20m in height or above);

*» Understorey species: dominant and co-dominant species found within the
understorey tree strata (10m to 20m in height);

» Major shrubs and herbs: main species found within the shrub and herbaceous
layers (Om to 10m); and

« Soil conditions: an estimate of soil moisture and soil nutrients typical of the site.

On much of the mountain the overstorey is dominated by red alder and bigleaf
maple. In various sections of the north and southeast slopes, conifers such as
western hemlock, western red cedar and Douglas-fir also make up part of the
overstorey or may be found in the understorey or herbaceous layers to indicate

regeneration. However, in many areas of the mountain coniferous species are nearly
absent.

No provincially rare or unique species or ecosystems were observed during field
surveys. At the local level (i.e., within the conservation area) however, there are a
number of relatively unique plant communities. Two vegetation communities found
near the lower western slopes of Burnaby Mountain are unique to the conservation
area. These are a mixed hemlock-cedar stand with alder and maple as sub-dominant
species; and a cedar-sitka spruce stand. A third community found here (big-leaf
maple with cedar and hemlock as sub-dominant) was only identified in one other
part of the conservation area. The lower north-western slope between the Harry
Jerome Sports Centre and the former target ranges, and a small area immediately
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Table 3-2.  Vegetation Communities of Burnaby Mountain Conservation Area
# | Tree Canopy Cover’ Uno;?:etsorey Major Shrubs | Major Herbs Co nz?t::a -
1 | Western Hemlock Vine maple/ Salal Brackenfern Dry/
(Douglas fir) Red Poor-med.
huckleberry
2a | Red alder/bigleaf Salmonberry | Swordfern Fresh-moist/
maple rich
2b | Red alder/bigleaf Vine maple Salmonberry | Swordfern Dry-fresh/
maple (Douglas fir) Med.-rich
2c | Red alder/bigleaf Vine maple Salmonberry | Ladyfern Fresh-moist/
maple (red cedar) med.-rich
2d | Red alder/bigleaf Vine maple Elderberry/ Swordfern Dry-
maple (hemlock) salmonberry moist/med.
2e | Red alder/bigleaf Salmonberry | Sword fern Fresh-moist/
maple (hemlock) (red med.-rich
cedar)
2f | Red alder/bigleaf Red cedar/ Salmonberry Ladyfern/ Dry-
maple (hemlock) hemlock Swordfern fresh/med.
(Douglas fir)
2g | Western hemlock/ Red Swordfern Moist/med.
red cedar (red alder) huckleberry/
(bigleaf maple) salmonberry
3 | Red alder Red alder/ Elderberry/ Ladyfern Dry-moist/
Bigleaf maple/ | Red Med.-rich
Vine maple huckleberry/
trailing
blackberry
4 | Western red cedar Vine maple Swordfern Western Dry-fresh/rich
(sitka spruce) hemlock
5 | Western hemlock Red Bunchberry Moss Dry-
huckleberry/ fresh/poor-
Salmonberry med.
6 | Red alder (black Red cedar/ Salmonberry Foamflower/s | Fresh/med.-
cottonwood) hemlock wordfern/ rich
Spiny
woodfern
7 | Bigleaf maple Vine maple Salmonberry | Swordfern Fresh-moist/
(red cedar/hemlock) med.-rich
8 | Grassland N/A N/A Various Varied
grasses
9 | Developed N/A N/A N/A Varied
Notes:

1

When more than one species is listed, the species which make up the greatest percent of the
canopy cover are listed first. Species in parentheses make up less than 15% of canopy

cover.

Soil moisture and soil nutrients were not measured directly, but were inferred from the typical
soil habitats of indicator species found in the polygons.
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