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Executive Summary

This report describes the initial study for a park management plan for Knockan Hill Park as requested by
the Friends of Knockan Hill Park Society. Knockan Hill Park is a 12-hectare suburban community park,
managed by the District of Saanich and the Town of View Royal, with assistance from the Friends of
Knockan Hill Park Society. This report is to act as a living document that can be continually updated and
added to by Saanich, View Royal and the Friends of Knockan Hill Park Society. The specific areas

researched were the physical and cultural history, natural history and community.

Literature reviews and interviews were conducted to obtain the physical and cultural history which
includes the geologic formation of the region as well as traditional land use and management. Floral
surveys were performed to determine the types and distribution of native and non-native species
present within the three different ecosystems of Knockan Hill Park: Garry oak, Douglas-fir and the
transitional zone. A community survey was also conducted to elucidate general opinions on the current

conditions of the Park and to be used as a guideline for a community engagement strategy.
The main findings of this report include:

e There were 72 native and 29 non-native species identified in Knockan Hill Park
e Manual removal is the recommended technigue for invasive species management
e Phomopsisp. has strong potential as a native biological control agent and has been identified

infecting Daphne within the Park

The final recommendations of the report include the most up-to-date and successful methods for
removal and management of invasive species based on current research in this field. These include a
calendarized, five-year invasive species removal plan. Other recommendations include management
options for the encroaching conifers on the Garry oak ecosystem; an assessment of the fire risks and
hazards within the Park and methods to mitigate them; ideas for converting Knockan Hill Park into a
public demonstration park, which includes Stranton Lodge as an integral part; and finally, general
recommendations for the Friends of Knockan Hill Park Society to increase community engagement
within the Park as well as develop a source of revenue for the Society for continued research in Knockan
Hill Park.
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1.0 Introduction
The following report outlines a study for a Park Management Plan for Knockan Hill Park located in

Victoria, BC. The report includes results from four floral surveys, GIS maps of Knockan Hill Park to be
used as management tools, the social and geological history of Knockan Hill Park, recommendations for
invasive species management, faunal inventories, ideas for a demonstration park, fire risk and mitigation
options, and other findings and recommendations for the future of the Park. The electronic form of this
report can be continually updated with new research for continuous use and mapping purposes. The
study was conducted by students Ainsley Brown, Zuleika Pevec, lan Reynolds, Lin Wang and Devon
Yacura in 2008, as a requirement for the Environmental Science Undergraduate Program at Royal Roads

University.

1.1 Site Description
Knockan Hill Park is a suburban community park ¢ managed by the District of Saanich and the Town of

View Royal, with assistance from the Friends of Knockan Hill Park Society ¢ that occupies the summit
and the south and east slopes of Knockan Hill. The Park is situated on the western boundary of Saanich
and the eastern boundary of View Royal (Trust, Friends of Knockan Hill Park Society, 2006), and covers
approximately 12 hectares, with over 400 residences in the immediate vicinity. The View Royal portion
was purchased by the town in 2001 starting with 101 High Street and has been added to incrementally,
including nearly half a hectare of remnant green-space donated by local residents (Trudel, pers. comm.).
There are several Garry oak (Quercus garryanavoodlands surrounding the rocky outcrops at the top of
the hill while the lower reaches of the Park are forested by Douglas-fir (Pseudotsuga menzigsiThe Park
has been popular for local community members as a picnic spot, a viewpoint, a destination for school
outings, a place for birding (see Table 4.4 in Results for a complete list of birds seen in the Park) or
simply enjoying nature (Saanich, no date). It is also popular with dog walkers, horseback riders and
those wanting to conduct research. Unfortunately, the Park has also been used as a dump for lawn and
garden debris, a spot for parties (with the consequent garbage left behind), and even a dump for non-
compostable garbage. Within Knockan Hill Park are memorial benches, a picnic table, information
kiosks, and an extensive trail system through the Garry oak ecosystem and dense second growth
Douglas-fir ecosystem. Knockan Hill is protected as a dual municipal park; however, it is still at risk from
invasive species, fire suppression and encroaching human development (Trust, Habitat Acquisition Trust,

2008). The Saanich portion of the Park is zoned as a P4-N, which is a park that is managed for
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conservation and natural areas. There is a small portion zoned as P4, which has a recreation focus on

management (Fleming, Dechaine, pers. comm.).

1.2  Background
G¢KS NBYFAYAY3 211 tFyRaoOlILISa Ay AO0G2NRI | NB
and as a contribution both to the sense of place Y R NB3IA 2y f ARSYyGAGea
--Wayne Erickson, 1993

gt t
2F

Garry oak ecosystems are severely threatened with less than 10 percent remaining on southeastern
Vancouver Island (Lea, 2006). The present distribution of Garry oak ecosystems ranges from California to
southern Vancouver Island (Erickson, 1993). In Canada, Garry oaks are found only on the southeast coast

of Vancouver Island, the Gulf Islands and in two small regions in southwestern BC (Figure 1.1).

B Present distribution
of Garry oak ecosystems
in British Colurnbia

Figure 1.1 Distribution of Garry oak ecosystems in British Columbia (Lea, 2006)

The extent of Garry oak ecosystems on Vancouver Island has significantly decreased due to agricultural
land uses, urban development and fire suppression (Lea, 2006). Figure 1.2 shows the range of Garry oak
ecosystems in the greater Victoria area prior to European settlement. Figure 1.3 displays the area
present in 1997. Invasive species such as Scotch broom (Cytisus scoparijiEnglish ivy (Hedera helix
Daphne (Daphne laureolpand Himalayan blackberry (Rubus discolyhave also contributed to the loss

of Garry oak habitat, as have highly competitive native species such as Douglas-fir (Erickson, 1993).
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Figure 1.2. Distribution of Garry oak Figure 1.3. Distribution of Garry oak

ecosystems in greater Victoria prior to ecosystems in greater Victoria in 1997 (Lea,

European settlement (Lea, 2006) 2006)

There are many reasons why Garry oak ecosystems are treasured in Victoria. Aboriginal people have

historically valued these ecosystems for the production of one of their staple food crops, the camas

(Camassigbulb (Erickson, 1993). Emily Carr, a well-known Victorian artist, described Easter lilies,

common to Garry oak meadows,F & a0 KS Y2ad TWRSHIAOFTISE &S NEBXXS t ®A BK |
KSI ¢Sy FyR SINIK YAESRE O09NRO1aA2Y3I mMdpdhoO d DI NNE
because they are at the northern extent of their range, Victoria is fortunate to have many plants and

animals that are found nowhere else in Canada (Erickson, 1993).

A large portion of Knockan Hill Park encompasses a Douglas-fir ecosystem. The Douglas-fir
biogeoclimatic zone on Vancouver Island comprises only 0.3 % of the land area of British Columbia
(Erickson, 1993). Aboriginal people have depended on Douglas-fir ecosystems for timber, edible plants
and hunting grounds (Beckwith, 2008). Many plants and animals also require Douglas-fir ecosystems for

survival. Pileated woodpeckers, for example, eat termites which are found in coniferous trees. As a
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result, large holes are formed creating nesting cavities for wildlife such as Northern flickers and
raccoons. The Douglas-fir ecosystem is also threatened and affected by development and invasive
plants. English ivy damages trees and decreases feeding and nesting sites for birds and animals
(Washington State Noxious Weed Control Board 2001; Swearingen & Deidrich, 2006). English ivy also
carpets the forest floor, creating an impermeable blanket to sunlight causing a decline in herbaceous

flowering plants which require sunlight in order to propagate.

Fortunately, the value that Garry oak ecosystems provide to society is now being recognized; Victoria
City Council has adopted a resolution recognizing their historic and ecological significance (Erickson,
1993). Also, the Garry oak has been included in tree preservation bylaws which have been developed by
several municipal councils. Several local development proposals have been declined due to concern for
Garry oak ecosystems (Erickson, 1993). Finally, concern is growing for conservation of a number of birds
and reptiles which the ecosystems provide habitat for, such asthe/ 2 2 LIS NX) &stefd blueljird, &

sharp-tailed snake and Northern alligator lizard (Erickson, 1993).

1.3 Objectives
The overall objective of this project was to create a living study for a Park Management Plan for Knockan

Hill Park that could be continually updated and added to. This plan was created by addressing more
specific objectives within three main categories: physical and cultural history; natural history; and

community.

1.3.1 Physical and Cultural History

e Research the geological and cultural history of Knockan Hill Park

1.3.2 Natural History
e Determine what floral communities exist in Knockan Hill Park
e Determine where the major ecological communities are located

e Determine when and how invasive species should be managed

1.3.3 Community

o |dentify the local stakeholders, their expectations for the Park, and their opinions for this project

e HarmonizeSaanA OK t I NJ] 4aQ FyR *ASg w2elft tIFIN]1aQ L}
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2.0 Literature Review

2.1 Physical and Cultural History
The physical and cultural histories of Knockan Hill Park are important aspects to consider when devising

a Park Management Plan. The geological history represents the deep past, what the foundations of the
Park are and why it is the way it is. It looks at how Vancouver Island was formed and what physical and
global processes shaped the Park. The cultural history represents the human past; how people shaped
the Park and the surrounding areas. It shows the importance of the Park to people as far back as the
original inhabitants of Vancouver Island. Some significant events are highlighted in an historical timeline

in Appendix 1.

2.1.1 Geological History
Vancouver Island is composed of three large pieces of crust called terranes. These terranes are known

as Wrangellia, Pacific Rim and Crescent. The land that is now Knockan Hill Park sits on the Wrangellia
terrane, near the junction with the Pacific Rim terrane. Wrangellia was originally near the equator;
however, 380 million years ago it started making its slow journey north. When Wrangellia collided with
the North American continent, the Coastal Mountains were formed, and 50 million years later the
Pacific Rim and Crescent terranes collided with Wrangellia, forming what is now Vancouver Island. The
rocks underlying most of the Victoria area, including Knockan Hill Park, are metamorphic granite and

gneiss, formed deep within the mantle (Geological History of Vancouver Island, no date).

The Fraser Glaciation, between 29 and 15 000 yrs ago, scoured Vancouver Island with two main ice
sheets, one from the north and one from the southeast. Since the ice retreated, around 10 000 yrs ago,
there has followed the slow work of erosion changing the landscape of the Park (Geological History of

Vancouver Island, no date).

The existence of Garry oak ecosystems on southern Vancouver Island is due to the Mediterranean-type
climate that exists here today. Victoria lies in a rainshadow between two major mountain ranges that
act as barriers to the heavy rain the rest of the British Columbia coast is subject to. The Olympic
mountain range south and west of Victoria in Washington, and the Coast mountain range east of
Victoria on the mainland, capture most of the precipitation that would otherwise fall on southern
Vancouver Island. As saturated clouds from the Pacific Ocean move eastwards towards land, they must

rise over the Olympic Mountains in order to reach southern Vancouver Island. As the clouds rise, they
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cool and are no longer capable of holding all the moisture that is locked within them; this creates heavy
precipitation over the mountains. As the clouds continue to move east, they travel over Victoria;
however, they are no longer full of moisture. Likewise, clouds coming from the east release moisture in

the Lower Mainland, and continue bringing dry air over southern Vancouver Island (Ahrens, 2008).

2.1.2 Cultural History

The Star Maidens Songhees Legendranslated by Robert Brown

Once upon a time long ago (this was in the days no more remembered when the heavens were nearer

earth, and the gods were more familiar ¢ it never happens nowadays) two Tsongeisth girls were

gathering gamass (camas) at Stummas (near Elk Lake, Vancouver Island), and, after the manner of the
gamass-gatherers, they camped on the ground during the season. One night they lay awake, looking up

at the bright stars overhead, thinking of their lovers, and such things as girls, Indians or English, will talk

about. The Indians suppose the stars to be little people, and the region they live in to be much the same

as the world down below. As one of the girls looked up at the little people twinkling overhead, one said

to the other, lookingat AIAS NB I NI y> (GKS NBR SéS 2F (G(KS .dzZftX dac¢KI
g2df R fA1S KAY F2NI Yé f20SNHé® ab2és al AR GKS 20K
looking for me. | am afraid he would whip me. | would better like the pale, gentle-looking star, not far

FTNRY KAYdE | ygRher@rsof SfukiBas talkedvuhtifittiey fell asleep. But, as they slumbered

under the tall pines, Alderbaran and Sirius took pity on their lovers and came down to earth, and when

the girls awoke in the morning it was in Starland, with their lovers by their sides, in the country up in the

sky.

For a while all went well and happily, until, after the manner of their race, they wearied to see their

FNASYRA |G vdz2yadzy3 o a cakdShedtd (BsRulnalty andtheir gerlS + A O 2 NA |
husbands grew sad at their melancholy wives. One day one of the sisters came upon the other busily

Sy3alr3aISR Ay {GFNIlyRZ FyYyR aKS &FARX Ga2KFd NB &2dz
rope of cedar bark, by which to go back again to Quonsung. Come, sister, our husbands are asleep, help

YSéd {2 GKS aAaGSNB FSftf (2 62N} = YR 6KAfS GKSAN
rope long enough, in their opinion, to drop themselves down to earth again. This they concealed in the

woods, and then commenced to dig a hole in the vault of the heaven with a pointed stake. For many

days they dug, until they heard a hollow sound, then they knew that they were nearly through; and next
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day they finished their work (at a fitting time), and saw the clouds beneath, but the earth was a long

way down.

All this time their husbands were out hunting, or asleep in the lodge. They then fastened a stick
transversely over the hole, and to this they attached the rope, and commenced to slide down. For long
they slid, but yet did not come to the earth, and they began to fear the results, for the rope was nearly
ended, but Satitz (the east wind) took pity on them, and blew them to the earth, and they knew not
what had happened, but on recovering their senses they found themselves near the valley of the
Colquitz ¢ not far from their own home ¢ with the rope lying beside them. So they coiled it up, and
Haelse made it into a hill as a monument, to remind mortals not to worry for what is not their lot. And
after this the girls went back to Quonsung, and became great medicine women, but remained single, all
forthelo@S 2F (KS Wt Bibwnf1873)LIS2 L)X SQ | 62 @S

Knockan Hill Park
Knockan Hill first appears on an 1885 J.D. Pemberton map of Southeast Vancouver Island. Early Scottish

LA2YSSNE NBFSNNBR (G2 G§KS I NBI (Socigty, HEOyign€of Kyficdkan | DI St

Hill's Name, 2007). The Songhees First NationsNE FSNJ 12 (G KS at Y®KI NSl yiaa vor Al

dzLJIQ> RSAONAROAY 3 GKS I LILISE NIthyeOask ARhBughithésBnaBv@ie & 2 dzii O N.
separated by culture and language, the same sounds were used to describe the area now known as

Knockan Hill Park (If You're Wondering, 1982).

Prior to European settlement, the Songhees First Nations inhabited the area north of Portage Inlet, living
off the land and managing it sustainably. Aboriginal people tended the Garry oak ecosystems with fire
and cultivation to enhance the growth of camas bulbs, a staple food source, and to inhibit the
encroachment of conifers (Erickson, 1993). After European settlement, land became divided and was
turned into agricultural fields. Since then, urbanization has taken over the region with little farmland or

Garry oak meadows reamining (If You're Wondering, 1982).

The Friends of Knockan Hill Park Society, established in 1991, is a small, neighbourhood, non-profit

organization committed to preserving the ParkQa y I G dzNF £ 3INBSYy aLl oad Yy20]
two governing bodies: the Municipality of Saanich and the Town of View Royal. The hilltop meadows

and forested slopes are owned by Saanich, and the eastern portion, including the newer section,

referred to as 101 High Street, is owned by View Royal.
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2.2 Inventory
2.2.1 Native Species

2.2.1.1 Camas (Camassiaspp.)
Periodic disturbance has been found to enhance the growth and development of Camassiand the

genus appears to do well under cultivation (Beckwith, 2004). Although the oak-camas woodlands are
severely threatened in the Victoria area, it should be noted that this ecosystem fragility should not be
mistaken for species vulnerability (Beckwith, 2004). Furthermore, although habitat loss and introduced
species are having negative implications for the genus, many perennial species have adapted to

disturbance and therefore have persisted in these degraded ecosystems (Beckwith, 2004).

Camas has been an important part of the history of First Nations and continues to be an important
component of Garry oak ecosystems. Three types of camas were identified in Knockan Hill Park:
common camas (Camassia quamastgreat camas (Camassia leichtlinignd meadow death-camas
(Zygadenus venenosu§amas, part of the lily-family, is one of the distinguishing plants within the Garry
oak ecosystem. Common camas is more common than great camas and blooms earlier than great
camas. The species can be distinguished mostly by their tepals: those of great camas twist together to
protect their fruit, while those of common camas do not. Meadow death-camas looks very different
from great and common camas with short, white petals in clusters, although the bulbs are very similar.
All three types of camas are found in similar habitats: grassy slopes and meadows at low to middle

elevations (Pojar & MacKinnon, 1994).

Prior to agricultural development and urban sprawl, camas meadows were very abundant within
rainshadow climates. Camas has been an important staple food of the Vancouver Island Coast Salish
people for the past 170 years (Beckwith, 2005), and the harvested bulbs were prepared similar to
potato. The bulbs were harvested soon after flowering so as to not mistake the death-camas, which as
its name implies, is highly toxic and potentially fatal (Pojar & MacKinnon, 1994). A large patch of death-

camas was identified at Knockan Hill Park on the south side of the trail at the Mildred Street entrance.

As land use and cultures have changed, the harvesting of camas has become rare. Reintroducing camas
harvesting and consumption would prove to be difficult under present day circumstances. Traditional
harvesting knowledge is rare as few people still live off the land in the traditional sense. As well, deep-

soil areas where camas grounds were maintained no longer exist to a great extent (Beckwith, 2005).
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With changing climate and land-use practices, the camas plants traditional uses are nearly extinct, much

as the threatened Garry oak ecosystems on Vancouver Island.

2.21.2 Orchids (Orchidaceae)
Three species of orchids (Platanthaa dilatata, Corallorhiza striatand Corallorhiza maculajavere

found at Knockan Hill Park during the spring of 2008. Some interior aboriginal groups believed P.
dilatata to be poisonous to humans and animals, and sprinkled the poisonous extract on coyote and
grizzly bear baits (Pojar & MacKinnon, 1994). However, other sources claim the tuber-like roots are
edible, so care should be taken until the exact poisonous nature of the plant is clarified (Pojar, 1994).
Members of the genus Corallorhizgcoralroots) are saprophytic, which means they derive their nutrients
from decaying organic matter instead of making their own food as most other plants do. Because of
this, the coralroots lack the green colour that is characteristic of most plants, and instead are red (Pojar
& MacKinnon, 1994).

The white rein-orchid (P.dilatata) was the most prevalent of the three. In the northwestern corner of
the Park, a large patch of approximately a dozen rein-orchids were found under the Douglas-fir canopy.
Between the two Corallorhizaspecies, only three plants were found. All three were found in the same
area as the Platantharapatch in the Douglas-fir forest. Itis clear this area is very precious and extreme
care should be taken to maintain the status, if not increase the population, of orchids in this area of
Knockan Hill. The Daphne removal that occurred in the spring of 2008 was near the area of orchids so

care should be taken not to trample these areas.

2213 Licorice fern (Polypodium glycyrrhiza)
Licorice fern is the fern which is typically found in Garry oak ecosystems. Itis in full bloom in the winter

time, drying out and turning brown in the summer. It has been suggested that Knockan Hill Park has one
of the largest and healthiest populations of licorice fern in the CRD (Erickson, 2008). The rhizomes, or
rootstalk, of licorice fern taste of licorice and were chewed for the flavour by the Squamish, Sechelt,

/| 2Y2ES bdzElt1Z I FARF FYR Yglk16F1lFQél 160 édy
or eaten raw. They were also an important medicine for colds and sore throats (Pojar & MacKinnon,
1994).

2.2.2 Non-native Invasive Species
Introduced plant species are common in the New World, often brought by settlers to create the feeling

of their homeland in a strange land. Occasionally, these plants were perfectly suited to the new climate,

proliferating across large regions. Introduced plants can outcompete native species, due to biological
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and genetic adaptations that make them successful, such as nitrogen fixation and the production of
many seeds each year. These adaptations will favor their growth, occasionally with the complete loss of
native species. Knockan Hill Park is home to a host of non-native invasive species; the six main species
are Scotch broom (Cytisus scopariliEnglish ivy (Hedera helix Himalayan blackberry (Rubus discolgy
Daphne (Daphne laureolg English holly (llex aquifoliumpand orchard grass (Dactylis glomerata There
are many other non-native species present in the Park (see Tables 4.1, 4.2 and 4.3 for a complete plant

inventory), but these six have been identified as the most prolific or damaging to the native ecology.

2221 Scotch Broom (Cytisus scoparius)

English Name: Scotch Broom
Latin Name: Cytisus scoparis!

Family: Fabaceae or Leguminosae (Pea)

Other Names: Sarothamnus scoparius

Description

e General: Scotch broom is a woody shrub that grows up to 3 m in height. It has spindly, green stems
on young plants and thicker woody branches on mature plants.

¢ Leaves: The deciduous leaves are oval to oblong, 5-20 mm long, and are alternately arranged in
leaflets of three, which are pressed close to the stems.

¢ Flowers: The flowers resemble typical pea flowers and are yellow, sometimes tinged with purple or
orange.

e Fruits: Seed pods have fine white hairs, resembling typical pea pods, up to 4 cm in length. Green-
colored while developing, turning to black as they mature. Seeds contain toxic alkaloids that are
inedible, and may be poisonous to small children.

e Ecology: Common in open areas, especially disturbed sites, and generally shade intolerant. Invades
meadows and other fields as well as open forests and thickets. Found at low to mid elevations.

(GOERT, 2003; Pojar & MacKinnon, 1994)
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Background
Scotch broom is a non-native, invasive plant species that was brought to Vancouver Island in 1850 by

Captain Walter Colquhoun Grant. It is native to central/southern Europe and the Middle East. The
Captain picked up the seeds from the British consul in Hawaii and brought them to the Sooke area
where he successfully germinated three of them (Pojar & MacKinnon, 1994). Gardeners, utility
companies and other landscapers subsequently used broom as an ornamental and fire block, leading to

proliferation across the region (Dechaine, pers. comm.).

Life Cycle
Scotch broom seedlings develop root systems and foliage rapidly and begin seed production after two to

three years. The flowering season is from February to May. The fruit begins setting in June with the
seed pods abruptly snapping open, audible to the ear, in mid-July (GOERT, 2003; Pojar & MacKinnon,
1994). Scotch broom has several adaptations that allow it to be competitive in a wide variety of
ecological niches:

e Abundant seed production (18,000 annually)

e Life span up to 30 years

e Seed bank can remain viable for 30-100 years

¢ Nitrogen fixation capabilities

e Deep root system

e Rapid vertical growth

e Drought and cold tolerant

e Stems remain photosynthetic through winter months when deciduous leaves have been shed

¢ Produces toxic alkaloids that make it unfavorable for consumption by grazers and reduces

competition
¢ No natural enemies (pests or herbivores) in North America

(GOERT, 2003)

Impact on Local Plant Communities
Scotch broom has several strong competitive characteristics that allow it to form dense monoculture

thickets that suppress native plant growth in herbaceous under-storey plant communities and exhausts
soils of nutrients. The rapid, dense growth of these monocultures can lead to the build-up of coarse

woody debris that can pose a fire risk (GOERT, 2003).
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2222 English vy (Hedera helix)

English Name: English ivy

Latin Name: Hedera helix

Family: Araliaceae (Ginseng)

Description

e General: English ivy is an evergreen shrubby vine that forms dense ground cover, and will climb
trees, fences and other walls. The vine stems are woody and brown in color.

e Leaves: Dark green with light spreading veins, waxy coated, evergreen leaves; juvenile leaves have
three to five lobes with pointed tips and are heart-shaped at base, while mature leaves are ovate
and unlobed with pointed tips , 4-10 cm across, alternately arranged on vine stem.

¢ Flowers: Greenish-white, 5-7 mm, borne on long pedicles attached to the vine stem.

e  Fruits: Shiny dark bluish-black berries, 6-9 mm long, roundish, poisonous to humans.

e Ecology: Flourishes in sunny and shady sites with a preference for incomplete tree canopy covers.
Somewhat drought tolerant but will do poorly in open, sunny sites during extensive dry periods
(GOERT, 2003)

Background
English ivy is a non-native plant species that originates from Europe, western Asia and northern Africa.

This low-maintenance vine has been widely used in almost all the temperate regions of the world by
landscapers and gardeners to provide a lush layer of vegetation on and around buildings and fences that

requires little maintenance (GOERT, 2003).

Life Cycle
English ivy grows from seeds as well as vegetatively from cuttings. Ivy flowers in the autumn and fruits

in the spring. The seeds are eaten and spread by birds. The ivy can grow up to 22 cm per month in the

growing season, possibly 4 m per year, with plants living for decades (GOERT, 2003).
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Impact on Local Plant Communities

9y 3f AaK A J&Adensdlayekdf giolind coershas BeénMdown to prevent the growth of
herbaceous under-storey plant species which in turn reduces habitat and food sources for birds,
mammals and insects. When the ivy grows up trees it has the potential to reduce the host trees foliage,
while increasing the mass of the tree, which makes the tree more susceptible to limb loss, and blow-
down (GOERT, 2003).

2223

Himalayan Blackberry (Rubus discolor)

English Name: Himalayan blackberry
Latin Name: Rubus discolor
Family: Rosaceae (Rose)

Other Names: Rubus armeniacus, Rubus proceru

Description

e General: Erect to sprawling coarse shrub, horizontal shoots 2-10 m long, reaching 1-1.5 m vertically,
forming impenetrable monoculture thickets, stems armored with stout hooked thorns, grayish when
young, becoming more brown once mature, distinctively five-angled in shape.

e Leaves: Generally deciduous leaves, some Rubussp. varieties are evergreen (R laciniatu$, leaves
are compound, oval shaped, toothed, smooth-green above, covered with white hairs below, 12-25
cm wide, alternately arranged on stem, floral leaflets of 3 and vegetative shoot leaflets of 5.

¢ Flowers: White-pink, 5 petals per flower, 2-3 cm across and 10-15 mm long, in clusters of 5-20 on a
flower stalk that is wooly and prickly, multiple stamens.

e Fruits: Blackberries, 1-1.5 cm thick, edible.

e Ecology: Common in a variety of disturbed soils, acidic to alkaline. Prefers moist soils along
streamside and receiving sites. Flourishes in both sunny and shady sites, but prefers the former,
may be less productive in the latter. Ivy occurs at low to mid elevations, can withstand periodic
flooding.

(GOERT, 2003; Pojar & MacKinnon, 1994)
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Background
Himalayan blackberry is a non-native, invasive species on Vancouver Island. It is native to India and like

so many other non-native plants, was brought to North America by British colonialists (Pojar &
MacKinnon, 1994). In B.C., Himalayan blackberry can be found on Vancouver Island, the Gulf Islands,
the Queen Charlotte Islands, the Sunshine Coast, the lower mainland, the Fraser Valley, the Okanagan
and the west Kootenays. Himalayan blackberry has also been introduced to Europe, New Zealand,
Australia, the western United States (particularly California), the Baja region of Mexico, and eastern
Canada (U of California, 2006).

Life Cycle
Himalayan blackberry reproduces both vegetatively and by seeds. The new shoots grow up, then arch

over and trail across the ground. The plants begin to flower in the spring of their second growing season
and produce fruits in early summer, which ripen into the fall. Once the ripened fruits fall off or are
eaten by birds, the stems die off and produce a significant amount of litter. A single square meter of
Himalayan blackberry bush can produce up to 700 ¢ 13 000 seeds of which only 10 % will be viable and
germinate (GOERT, 2003; Pojar & MacKinnon, 1994).

Impact on Local Rht Communities
Himalayan blackberry bushes form dense thickets that are almost completely impenetrable by larger

mammals. The thickets provide dense cover for some smaller mammals and reptiles. However, the
thickets overrun meadows, grasslands and forest under-storey communities, often creating shrub
complexes where they did not previously exist. This form of succession can lead to the loss of native
herbaceous plant abundance and biodiversity that support native birds, mammals and insects. The
berries do provide a source of food for many birds, mammals and insects. The life cycle of this shrub

leads to the build-up of coarse plant litter that can pose a fire risk (GOERT, 2003).

2224

Daphne (Daphne laureola)

English Name: Daphne

Latin Name: Daphne laureola
Family: Thymelaeceae (Daphne)

Other Names: Spurge-laurel, Olive-
spurge, Laurel-leaved daphne
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Description

e General: Daphne is a small erect shrubby evergreen plant that reaches 0.5-1.8 m tall. The stems are
stout and woody. Caution: all parts of Daphne are poisonous to humans, and direct contact with
the leaves, berries or stems may cause dermatitis or other adverse reactions.

e Leaves: Evergreen, dark green colored, glossy in appearance, elongated to oval, tapered at the tip,
4-13 cm long, 1-3 cm wide, alternately arranged on stem.

¢ Flowers: Yellow-green, 8-10 mm long, forming dense clusters at the top of the stem between leaves,
arranged close to the stem.

¢ Fruits: Small egg-shaped black berries, 8-11 mm long, fleshy, containing a single seed.

e Ecology: Prefers partial shade or partial sun, tolerates complete shade. Proliferates in the under-
storey of shady forests with moist, acidic to neutral soils that are well drained.

(GOERT, 2003)

Background
Daphne is a non-native plant species that originates from the Mediterranean region, southwestern

Europe and North Africa. It resembles a small Rhododendron and therefore makes a nice addition to
gardens, whicnared KS f A1 Sf & a2dz2NOS 2F GKA&a LXFydQa AyiNRRdz

Life Cycle
Daphne sprouts from seeds and can also sprout vegetatively from lateral roots. Plants begin to flower

and produce seeds in their second year. Flowers bloom in late winter to early spring with the fruits

setting in early summer (GOERT, 2003).

Impact on Local Plant Communities
Daphne is suspected of altering soil conditions to become more acidic in the shadier regions of

ecosystems where it becomes established. It often creates a shrub complex that reduces light
penetration to native herbaceous under-storey plant communities. These alterations can contribute to
the loss of native plant abundance and biodiversity that help support native birds, mammals and insects
(GOERT, 2003).
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Phomopsisp.
Biological herbicides are becoming increasingly popular for invasive species management because they

are more environmentally desirable than chemical herbicides since they are based on deploying native
pathogens to a site (Prasad, no date). Phomopsisp. is a fungus native to Victoria which was first
isolated from dying samples of Daphne laureol@lants in Victoria, B.C. in recent years by Dr. Raj Prasad.
The exact species of Phomopsi$ias not been positively identified yet. It is suggested that Phomopsis
may hold great potential as a biological control agent for Daphne laureoland recent research has also
isolated Phomopsidgrom dying Scotch broom plants in Beacon Hill Park, Victoria, BC (Prasad, 2008).
Phomopsisvorks by infecting the root system of the Daphne plants, disallowing the transport of water
and nutrients up the stems to the leaves causing the wilted appearance shown in Figure 2.1. Under field
tests, all Daphne plants treated with Promopsisdied with no subsequent re-sprouting, which confirms
the high potency of this agent on Daphne (Prasad, no date). However, due to its new discovery as a
biological control agent and the lack of experimentation performed to date, further research must be

performed before it is more widely used as a management option.
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Figure 2.1 Photo on the left depicts Daphne plant found on May 12, 2008, suspected to be infected
with Phomopsisp. Photo on the right was taken on June 23, 2008 showing the progress of the

suspected fungus on the same plant.
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2.2.25 English Holly (llex aquifolium)

English Name: English holly

Latin Name: llex aquifolium

Family: Aquifoliaceae

Description

General: Holly is a dense, slow growing evergreen shrub or tree, reaching 5-16 m in height.

Leaves: Leaves are thick, glossy, dark green and wavy, 2.5-7.5 cm long, alternately arranged, sharp stout
spines along edges.

Flowers: Small, white, inconspicuous, sweetly scented.

Fruits: Bunches of small berries, usually red, sometimes yellow or orange, poisonous to people but not
to birds.

Ecology: Holly grows well in sun or shade, and likes well-drained soils.

Background

English holly is native to the British Isles and Europe. It has been introduced around the world and
extensively on both coasts of Canada and the United States, where it is a garden ornamental. Holly
leaves and berries are commercially valuable for Christmas decorations. Holly has escaped from

gardens and become naturalized in many ecosystems (KC, 2008).

Life Cycle
English holly grows from lateral root shoots and from seeds contained in the berries, which are

distributed by birds. Holly blooms in late spring to early summer with the fruit setting shortly
afterwards. Male and female flowers are not found on the same plant. The flowers are pollinated by

bees and other insects (KC, 2008).

Impact on Local Plant Communities
Once English holly has been introduced to an area it can be very detrimental to the native plant

community. Holly is known to outcompete herbs and shrubs for water and nutrients, suppress
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germination of other plants(seeds and create dense thickets that reduce growing space for other plants

and shade out understory plants.

2.2.2.6 Orchard Grass (Dactylis glomerata)
JAVEZa | cnglish Name: Orchard grass

Latin Name: Dactylis glomerata
Family: Poaceae or Gramineae (Grass)

OtherNames:/ 2 01 Qa C22

Description

General: Orchard grass is a strongly tufted perennial bunchgrass that has hollow stems, large

transparent characteristic ligules, and grows as tall as 1.5 m.

Leaves: Flat, hairless, rough blades that are a bluish-green and 3-10 mm wide. Ligules are transparent

and large, up to 7 mm long. Auricles are absent.

Florescence: Panicles are 1-sided, 3-15 cm long, branches are ascending to erect. Thereare 3to5
flowered spikelets, flattened and borne at the end of short, stiff branches in crowded asymmetric heads.
Glumes are 4 to 6 mm long with a soft awn-tip. Outer glumes are stiffly hairy on the keel. Lemmas are 5

to 8 mm long.

Ecology: Orchard grass is common on disturbed sites in close proximity to human habitation such as
roadsides, woodlands, meadows and pastures. It forms extensive root systems that help it to be
drought tolerant. It is also tolerant of shade and slightly acidic soils. Orchard grass requires high levels
of nitrogen and because of this it is often found in close proximity to nitrogen fixers such as Scotch

broom (C.scopariu¥(GOERT, 2003; Mackinnon et al.1994).

Background
Orchard grass is an invasive, non-native species that originates from Europe and South Africa. Currently
it is found in grasslands of New Zealand, Australia, and North America. It is commonly used for soil

erosion control following land clearing and development (Pojar & MacKinnon, 1994) but it is most
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commonly used as a highly valued forage for livestock as it is a fast grower that can withstand a wide

range of conditions and is palatable to most classes of livestock (Bush, 2006).

Life Cycle

Orchard grass can sprout from root stalks in the soil or from seeds that begin to germinate in the
autumn and sprout in the early spring. It flowers from May to September. In drought conditions it may
remain dormant over the summer. Seeds are scattered in late summer. Because the seeds begin to
germinate in the autumn there is little build-up of a seed bank. The plant dies back to a basal rosette in
the winter. Orchard grass can live as long as 10-20 years. Most of the root development is in the upper
8 cm of the soil column but well established sites may have roots extending as far down as 46 cm
(GOERT, 2003).

Impacton Local Plant Communities

Orchard grass competes aggressively for space, water and nutrients. After becoming introduced to a
site it can become strongly established in a short period of time by forming large clumps with dense root
systems. When the plant dies back at the end of autumn it makes a significant contribution to the litter
layer that can block light and suppress native plants from sprouting. This litter will release significant
amounts of nitrogen to the soil as it decays which in turn helps to support more Orchard grass and other
non-native plant species that are adapted to nitrogen-rich soils, whereas most native species are not.
The litter build-up also contributes to the fire risk in Garry oak plant communities. The rate of growth
and height that Orchard grass reaches allows it to out-compete many less aggressive, native plant
species (GOERT, 2003).

2.2.3 Competitive Native Species
Although native species are desirable in restoration projects, some plants are particularly successful and

could potentially outcompete the more delicate native plants. It is important to know which aspect of an
ecosystem is being managed for: cultural heritage, biodiversity, fire resilience, etc. This knowledge will
help determine which plant species should be planted, maintained, removed or encouraged. In general,
Garry oak ecosystems are valued for their cultural heritage and biodiversity, and thus some plants, such
as Douglas-fir, are less desirable as they may crowd out those that are desired. Native species are always

preferred to non-native species, but may also need management strategies to control them.

19 One Planet Consulting Final Report ¢ 2008



2231 Douglas-fir (Psuedotsuga menziesii)
The extent of Garry oak woodlands has decreased significantly

since European settlement, due to agriculture, development,

(8002 “eande)

and the decline in regular burning commonly practiced by First
Nations people (Devine, 2004). Prescribed burns were
commonly performed by First Nations as a method of

maintaining Garry oak ecosystems and providing important Figure 2.2 Dead Garry oak tree in Knockan Hill
Park which has been shaded out by a stand of

food sources (Erickson, 1993). Burning oak meadows young Douglas-fir

allowed for the proliferation of camas bulbs, as well as
maintaining grazing habitat for deer, which were hunted by Coast Salish First Nations (Beckwith, 2008).
Due to the lack of burns in urban Garry oak ecosystems, many woodlands and savannas formerly

occupied by oak trees are now dominated by overstorey Douglas-fir (Devine, 2004).

Frequent burning of oak woodlands suppressed the growth

of young conifers which grow to a greater maximum size and have a faster rate of growth than oak trees
(Devine, 2004). Now that fires, either natural or anthropogenic, are no longer occurring in Knockan Hill
Park, Douglas-fir trees are overtopping and suppressing the growth of shade-intolerant oaks in many
areas of the Park (Figure 2.2). Without management of the conifers, the overtopped oaks will not

survive or regenerate (Devine, 2004). Management option for the conifers can be found in section 5.3.

2.2.4 Prescribed Burns
The use of prescribed burns as an ecological approach to landscape management in urban settings

remains a controversial issue. The potential risks of uncontrolled fire and the threat to human and
property damage is something that must be addressed. As well, smoke emissions and air quality are
becoming important considerations following a burn, especially in the suburban environments
surrounding Knockan Hill. It has been suggested that burn treatments may not succeed in ecosystems in
which burns have been long suppressed, or in ecosystems which are exposed to other disturbance
regimes, such as invasive species (Beckwith, 2004). The use of fire as a management tool must involve
careful preparation and understanding of the site, as well as a complete follow-up treatment procedure,
such as replanting with native species, in order to reduce infiltration from non-native plants (Beckwith,
2004).
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Due to the variable results of previous prescribed burns in Garry oak ecosystems, it is difficult to suggest
what the outcomes of a prescribed burn at Knockan Hill would be (Beckwith, 2008). Prescribed burns at
Knockan Hill Park should first be conducted on a fine spatial scale, 1 m x 1 m test plots, and should be
closely monitored and studied to determine the effects on native and non-native species. Various
spatial and species-specific burns can be administered in order to study the results from each
disturbance. Results from these studies may provide answers to the effects of a large fire throughout

the Park (Beckwith, 2008).

2.2.5 Garry Oak Pests
Garry oak trees are utilized by a number of organisms including birds, mammals, insects, bacteria, fungi

and viruses. Many of these species are native and are required for a healthy Garry oak ecosystem.
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damage Garry oak foliage, thus compromising the health of the trees. Winter moth (Operophtera

brumata) and jumping gall wasp (Neuroterus saltatoriushave now established themselves in Knockan

Hill Park as permanent residents.

2251 Winter Moth (Operophtera brumata )
On May 20, 2008, many oak leaves at Knockan Hill Park were observed to be eaten by some sort of

insect. After searching the undersides of leaves, many green caterpillar larvae were discovered.

Pictures of the caterpillars were taken and sent to Andrea Schiller, an academic from the Pacific Forestry

Center, who identified the green larvae as winter moth. Winter moth is a common pest in Garry oak

ecosystems and usually occurs every year; however, some years the outbreaks are worse than others

(Schiller, pers. comm.). They caused extensive damage to deciduous trees on southeast Vancouver
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brought in to keep their numbers under control. Populations are kept under control by native predators

such as ground beetles (GOERT, 2007). As of July 12, no sign of the winter moth or its larvae were found

in the Garry oak trees which were previously infected with the caterpillars.

2.25.2 Jumping Gall Wasp (Neuroterus saltatorius )
Many oak trees in Knockan Hill Park are infected with a small, gall-forming wasp called jumping gall

wasp. The wasp is native to the western United States and was first discovered in Victoria in 1986.
Jumping gall wasp causes severe and chronic summer scorching of Garry oaks, which threatens the long
term health and stability of remaining oak woodlands. Chronic mid-summer foliar scorching and

defoliation are often followed by a weak re-foliation attempt by the oak tree. This re-foliation drains the
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energy reserves of the tree making it more susceptible to twig and branch die back, and increased
vulnerability to disease and secondary insects (Duncan, 1997). There are eight species of parasitic wasps
that have been found to attack the jumping gall wasp in B.C, as well as two predators, the European

earwig (Forficula auriclaria) and a ground beetle (Pterostichus melanariligDuncan, 1997).

3.0 Methodology

3.1 Physical and Cultural History
Research into the physical and cultural history was conducted through literature research and

interviews with long-time residents. Information was compiled to provide an oversight into how the

land was formed, who has occupied it and how it has changed.

3.2 Natural History

3.2.1 Floral Surveys

To identify all plant species and floral communities present in Knockan Hill Park, four floral surveys were
scheduled to occur from March to July, 2008. Due to scheduling difficulties, the fourth floral survey was
not completed at the end of June as planned. However, to ensure that late blooming flowers were
accounted for in the inventory, a general survey of the Park was completed in early July in an attempt to
identify all plants that were not accounted for in the first three surveys. A general survey consisted of a
visual sweep of all ecosystems of the Park to identify plants not yet recorded in the inventory. This
general survey was completed on July 13 with the help of Dr. Brenda Beckwith, senior lab instructor at
the University of Victoria, School of Environmental Studies, who has extensive knowledge of flora on

Vancouver Island.

The first three surveys consisted of sampling plots selected using a stratified random method. An aerial
photo was used to identify the three main zones within the Park: Garry oak, Douglas-fir and transitional
zone. A grid was overlaid on a map of the Park representing 10 m x 10 m plots. A table of random
numbers was used to select 25 plots. The Douglas-fir zone was approximately one and a third times the
size of the Garry oak zone; therefore, 15 plots were selected in the Douglas-fir zone and 10 in the Garry
oak zone. The plots selected coincidentally represented the transitional zone. This provided a

representative, stratified random sample.
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A 1mx1m plot was chosen randomly from within each 10 m x 10 m plot using the Capital Regional
5A &l NR O Q aAtlas. IThe dadidinbtes Wekekprovdded in degrees, minutes and seconds, and
were located and recorded in the Park using a handheld Garmin eTREX Summit Global Positioning

System (GPS) unit supplied by Garmin International, Inc., Kansas City.

After each plot was located, a stake was hammered into the ground in the northwest corner of the 1 m x
1 m quadrat. The aspect and slope were measured for each plot using a compass (with no adjustment
for declination) and a clinometer, respectively. If it was not possible to leave a stake in the ground, due
to rocky substrate, measurements were taken from easily identifiable landmarks using a measuring tape
and compass, and the description of the location noted. Each survey team of two identified the species
currently visible using a variety of plant identification books and approximated the percent coverage of
each species. If the team could not identify a species, the plant was given a morphological species
number and photographed for later identification. A sample of the unknown plant was taken for future
identification if there were over 30 plants of the same species visible in the immediate vicinity. The area
of survey was extended in the second and third & dzZNJ@S & a (2 A ylOrh, daeiRrStrebs, NJ R A dza
shrubs and obvious plants were also identified. This additional area was added to obtain a more

representative sample of all species in the Park.

After the second survey, it was observed that only four plots of the original ten in Garry oak zones were
actually in Garry oak habitat. This was determined to be insufficient representation so five more plots
were added to this zone. Five additional plots were also added to 101 High Street because this area was
not initially surveyed. These ten new plots were surveyed during the third survey which brought the

total number of plots up to 35.

Tools used in the floral surveys included orographic maps, the Natural Areas Atlas, handheld GPS unit,
plastic 1 m x 1 m quadrats, compass, clinometer, flagging tape, measuring tape, notebooks, stakes and a
digital camera. The plant identification book used was Plants of Coastal British Columbia including

Washington, Oregon and Alasksg Pojar and Mackinnon (1994).

On May 12, 2008, a Daphne plant in Knockan Hill Park was found which appeared to be infected with
the fungus, Phomopsisp. One plant appeared to be completely infected, with all of its leaves wilting
(Figure 2.1); three other plants within a two meter radius had isolated patches of wilting leaves and the

remainder of the plants within close proximity appeared completely healthy. Weekly visits were made

23 One Planet Consulting Final Report ¢ 2008

2 ¥



to the site and it was found that the number of nearby Daphne plants being affected was increasing,

signifying that the fungus was spreading.

An experiment was conducted on May 27, 2008, by One Planet Consulting to confirm that the dying
Daphne plants were from a soil pathogen. One-half litre of soil was dug up from around the root system
of the dying plant and was transplanted to the root system of a healthy Daphne plant near the opposite

end of the Park.

3.2.2 Faunal Inventory
Although no formal faunal surveys were required for the report, during floral surveys and other

miscellaneous visits to the Park, faunal observations were recorded. Bird species were identified based

on sight and sound observations. The Sibley Field Guide to Birds of Western North Amasidgten by

David Sibley in 2003, was used as a reference book for identification. Insects were identified using the

Kaufman Field Guide to Insects of North Anaerigitten by Kenn Kaufman in 2007. Heather Kharouba

and a research team from the University of British Columbia are studying the butterfly populations at

Knockan Hill Park over the duration of the spring and generously supplied their data to One Planet

Consulting. These data were added to the Park Management Plan as baseline data so the status of

various species present can be monitored with the progression and development of the Park. The initial

results from the butterfly survey are documented in the Results section of this report. Other ongoing
NE&ASEFNOK LINP2SOGa 0SAy3d O2yRdAzOGSR Ay uNgf201Fy | Aff
(Knockan Hill Park News, sdzY YSNJ Hnny 0 @ C2NJ FAINI KSNI AYF2NXIFGA2Y 3

please contact Andy Stewart (andy.stewart@shaw.ca).

3.2.3 Mapping
To establish priority areas, major ecological communities were mapped using ArcMap 9.1, ArcCatalogue,

DNR Garmin and Microsoft Excel. The trails, zone boundaries, and invasive species distributions were
delineated using a handheld GPS unit. These data were transferred into ArcGIS mapping software. To
establish the status of the various communities, invasive plant coverage was estimated. High priority
areas are those with a high density of invasive plants in sensitive communities. These maps can be found
in the Results section of this report. The tools used to create these maps were the Garmin eTREX

Summit GPS unit, ArcGIS software and orthophotos.

24 | One Planet Consulting Final Report ¢ 2008



3.3 Community

3.3.1 Community Interviews and Survey

To ascertain who the stakeholders were in the Park and the community opinion of the Park, phone and
personal interviews were conducted. The phone interviews were with members of the Friends of
Knockan Hill Park Society, and personal interviews were conducted on various days with local
community members. A community survey and consent form (Appendix 3) was created and interviews

were conducted at community events, in the Park, and door-to-door.

4.0 Results

4.1 Floral Surveys
Twenty-five plots were surveyed during the first floral survey. Figure 4.1 depicts the average

percentages of native and introduced species for each ecosystem: Douglas-fir, Garry oak and the
transitional zone. The Douglas-fir ecosystem is the only zone that shows more introduced species than
native species. The first survey was conducted on March 4 and 11, 2008, before many herbaceous plants
had leaves. There were very few flowering plants, and many dead and dried plants from the previous
season; this made identification difficult. The change in coverage is particularly noticeable in the
Douglas-fir ecosystem on the second survey, Figure 4.2, conducted on April 8, 2008. There were more
flowering plants, and many of the herbaceous shrubs had leaves, increasing their coverage in the survey
plots. Neither the Garry oak ecosystem nor the transitional zone showed much difference between the
first and second surveys. An important difference to note between the first and second survey is the
number of plots: 25 for the first survey and 19 for the second. This difference may be enough to account
for the differences in coverage. It is also interesting to note the high percentage of native species in the
transition zones. This may be because with the increasing encroachment of conifers, a shady
environment is developing which is shading out invasive plants which require full sun. However,
because this is a recent event, not enough time has passed for the more shade tolerant invasive species
to colonize the area. It is also important to note that there has been dedicated invasive plant removal in
the Garry oak ecosystem by the FKHPS over the past 15 years. This continual combat against invasive
species may be one of the reasons for the relatively low percentage of invasive species in the Garry oak

ecosystem.

The third survey, conducted on May 20 and 27, 2008, again shows a shift in the relative percentages

between native and introduced species in the Douglas-fir ecosystem, as seen in Figure 4.3. There were
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29 plots for the third survey because of the additional ten (five in 101 High Street and five in the Garry
oak ecosystem) added after the second survey. There is a marked decrease in the amount of native
species in the transitional zone and the Garry oak ecosystem. There were many flowering plants, and
most shrubs were in full foliage. There were also many grasses not previously seen, or only seen in small
patches. As well, the differences could be attributed to the increased identification skills of the

surveyors.

Figure 4.4 shows the percentage of native and introduced species in the three ecosystems, but contains
information from all three surveys in order to get an overall picture of the differences in coverage. All 35
plots were included in these percentages; if plot data were missing from the third survey, it was supplied
by the most recent data (from either the first or second survey). Although this figure does not show the
most recent data for all plots, it uses data from each plot. The Douglas-fir ecosystem has the highest
percentage of introduced species, while both the Garry oak ecosystem and the transitional zone have

higher percentages of native species.

Survey 1

80 -
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50 - m Native Species
40 -
30 -
20 A

i -
0

Introduced Species

Average Percent Cover

Douglas-fir ~ Garryoak  Transition

Figure 4.1 Average percent cover of native and non-native species in the three ecosystems at Knockan
Hill Park: Douglas-fir, Garry oak and the transitional zone, determined from the first floral survey
conducted on March 4 and 11, 2008
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Survey 2
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Figure 4.2 Average percent cover of native and non-native species in the three ecosystems at Knockan
Hill: Douglas-fir, Garry oak and the transitional zone, determined from the second survey conducted
on April 8, 2008

Survey 3
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20 A I

Douglas-fir Garry oak Transition

Figure 4.3 Average percent cover of native and non-native species in the three ecosystems at Knockan
Hill: Douglas-fir, Garry oak and the transitional zone, determined from the third survey conducted on
May 20 and 27, 2008
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All Surveys Combined
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Figure 4.4 Combined average percent cover of native and non-native species in the three ecosystems
at Knockan Hill: Douglas-fir, Garry oak and the transitional zone, based on all three surveys

The native and introduced species of each of the three zones were grouped (Tables 4.1, 4.2 and 4.3)
according to their Families. This was undertaken to produce a complete list of all species identified by
One Planet Consulting separated as being native or non-native.

Table 4.1 Native and non-native species identified within the Garry oak zone at Knockan Hill Park

NATIVE

NON-NATIVE

TREES

SHRUBS

Douglas fir (Pseudotsuga menziesii)

Daphne (Daphne laureola)

Garry oak (Quercus garryana)

Himalayan blackberry (Rubus discolor)

SHRUBS

Rock cotoneaster (Cotoneaster horizontalis

Common snowberry (Symphoricarpos albis

Scotch broom (Cytisus scoparius)

Nootka rose (Rosa nutkana)

WILDFLOWERS

Wintergreen (Pyrolasp.) Buckwheat

WILDFLOWERS Dock (Rumessp.)

Lily Sheep sorrel (Rumex acetodia)
Common camas (Camassia quamash) Pink

Great camas (Camassia leichtlinii) Rose campion (Lychnis coronarja
C2 2 f QaBrodiaéa I¥atintldina) Gentian

| 2 21 S NIAlliurg aunmingtum) Centaury (Centauriunsp.)
Harvest brodiaea (Brodiaea coronias) Figwort

Meadow death-camas (Zygadenus venenosus)

Common foxglove (Digitalis purpurea)

Tiger lily (Lilium columbianum)

Aster

IRIS

Bachelor button (Centaurea cyanys
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Satin-flower (Sisyrinchium douglasii)

Common dandelion (Taraxacum officinale)

Orchid

Hairy cat's ear (Hypochaeris radicata)

White rein-orchid (Platanthera dilatata

Oxeye daisy (Leucanthemum vulgaje

Purslane

Prickly sow-thistle (Sonchus asper)

Miner's lettuce (Claytonia perfoliata)

Other families

Saxifrage

Cleavers (Galium aparine)

Grassland saxifrage (Saxifraga integrifolia)

Dovefoot geranium (Geranium molle)

Buttercup

Purple dead-nettle (Lamium purpureum )

Creeping buttercup (Ranunculus repens)

GRASSES

Little buttercup (Ranunculus uncinatus)

Barren brome (Bromus sterilis)

Western buttercup (Ranunculus occidentalis

Hairygrass (Aira praecox

Carrot

Hedgehog dogtail (Cynosurus echinatus

Pacific sanicle (Sanicula crassicaulis)

Orchard grass (Dactylis glomerata

Spring gold (Lomatium utriculatum)

Sweet vernal grass (Anthoxanthumodoratum )

Figwort

Small-flowered blue-eyed Mary (Collinsia arviflora)

Aster

Yarrow (Achillea millefolium)

Other families

Sea blush (Plectritis congesta)

Shooting star sp. (Dodecatheonp.)

GRASSES

Green needle grass (Stipa viridula

California brome (Bromus carinatus

Blue wildrye (Elymus glaucys

FERNS

Licorice fern (Polypodium glycyrrhiza)

Sword fern (Polystichum munitum)

TRUE MOSSES

Black-tufted rock moss (Racomitrium aciculare)

Broom moss (Dicranum scoparium)

Goose-necked moss (Rhytidiadelphus triquetrus)

Moss (Oligotrichumsp.)

Moss (Polytrichurmsp.)

Roadside rock moss (Racomitrium canescens

Rough moss (Claopodium cripifolium)

Slender beaked moss (Kindbergia praelonga)

LICHENS

False pixie cup (Cladbnia chlorophaea)

Lipstick cladonia (Cladonia macilenta)
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Table 4.2 Native and non-native species identified within the Douglas-fir zone at Knockan Hill Park

NATIVE

NON-NATIVE

TREES

SHRUBS

Arbutus (Arbutus menziesii)

Daphne (Daphne laureolp

Balsam fir (Abie balsamea)

English Holly (llex aquifolium)

Balsam poplar (Populus balsamifera)

Himalayan blackberry (Rubus discolor)

Bigleaf maple (Acer macrophyllum)

Periwinkle (Vinca minor)

Douglas fir (Pseudotsuga menziesii)

VINES

Grand fir (Abies grandis)

English ivy (Hedera helix)

Indian plum (Oemleria cerasiformis)

WILDFLOWERS

Oceanspray (Holodiscus discolor)

Geranium

Maple (Acersp.)

Dovefoot geranium (Geranium molle)

Ponderosa pine (Pinus ponderosa)

Herb-Robert (Geranium robertianum

Sitka spruce (Picea sitchensis)

Figwort

SHRUBS

Common foxglove (Digitalis purpurea)

Common snowberry (Symphoricarpos albis

Aster

Oregon grape (Mahonia nervosa)

Common dandelion (Taraxacum officinale)

Sumac sp. (Rhussp.)

Hairy cat's ear (Hypochaeris radicata)

Western Trumpet Honeysuckle (Lonicera ciliosa)

Wall lettuce (Lactuca muralis

Wintergreen (Pyrolasp.)

GRASS

WILDFLOWERS

Orchard grass (Dactylis glomerata

Lily

OTHERS

Camas (Camassiap.)

Cleavers (Galium aparine)

stellata)

Star-¥f 29 SNBR FI f aRilaginat 2 Y

I 2YY2Yy & (Bdilintcicutadicm f

Orchids

Dead nettle (Lamiumsp.)

Spotted coralroot (Corallorhiza maculaja

Striped coralroot (Corallorhiza striata)

White bog orchid (Platanthera dilatata)

Purslane

Miner's lettuce (Claybnia perfoliata)

Saxifrage

Small-flowered woodland Star (Lithophragma
parviflorum)

Buttercup

Creeping buttercup (Ranunculus repens)

Western buttercup (Ranunculus occidentalis)

Carrot

Mountain sweet-cicely (Osmorhiza chilensis)

Pacific sanicle (Sanicula crassicaulis)

Snake-root (Anicula marilandica)
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Aster

Pearly everlasting (Anaphalis margaritacea)

FERNS

Bracken fern (Pteridium aquilinum)

Licorice fern (Polypodium glycyrrhiza)

Mountain holly fern (Polystichum lonchitis)

Sword fern (Polystichum munitum)

GRASSES

Alaskan onion grass (Melica subulata)

TRUE MOSSES

Haircap moss (Polytrichumsp.)

LICHENS

Lipstick cladonia (Cladoniamacilenta)

Ragbag (Platismatia glaucp

Table 4.3 Native and non-native species identified within the Transitional zone at Knockan Hill Park

NATIVE

NON-NATIVE

TREES

SHRUBS

Douglas-fir (Pseudotsuga menziesii)

Daphne (Daphne laureolpn

Garry Oak (Quercus garryana

Scotch broom (Rumex acetosel)a

Indian plum (Oemleria cerasiformis)

VINES

SHRUBS

English ivy (Hedera helix)

Common snowberry (Symphoroscarpus albus)

WILDFLOWERS

Oregon grape (Mahonia nervosa) Buckwheat
Pacific nine-bark (Physocarpus capitatus) Sheep sorrel (Rumex acetoselja
Western Trumpet Honeysuckle (Lonicera ciliosa) Geranium

WILDFLOWERS

Dovefoot geranium (Geranium molle)

Lily

Herb-Robert (Geranium robertianum

Camas (Camassiap.)

Aster

C2 2 f Q 3Brodiaea Ig/atintihina

Hairy cat's ear (Hypochaeris radicata)

Hookers onion (Allium acuminatum)

Other families

White fawn lily (Erythronium oregonum)

Cleavers (Galium aparine)

Purslane

GRASS

Miner's lettuce (Claytonia perfoliata)

Orchard grass (Dactylis glomerata

Carrot

Sweet vernel grass (Anthoxanthum odoratum)

Pacific sanicle (Sanicula crassicaulis)

Aster

Pearly everlasting (Anaphalis margaritacea)

Yarrow (Achillea millefoliurp

31 One Planet Consulting Final Report ¢ 2008




FERNS

Licorice fern (Polypodium glycyrrhiza)

MOSSES

Broom moss (Dicranum scoparium)
Goose-necked moss (Rhytidiadelphus triquetrus)
a Syl ASa QMefaSekera iNdnziediio
Oregon beaked moss (Kindbergia oregana)
Roadside rock moss (Racomitrium canescehps
Slender beaked moss (urhynchium praelongum)
LICHENS

False pixie cup (Cladonia chlorophaea)

Lipstick cladonia (Cladonia macilenta)

Phomopsis
The results of the Daphne experiment infected with Phomopsisp. were positive. Upon return to the

infected plant on July 1, 2008, the test Daphne plant had the wilted appearance similar to the original

plant that was found.

4.2  Faunal Inventories

4.2.1 Bird Inventory

While visiting the Park throughout the duration of the project, a list of bird species observed either
directly within the Park or flying over the Park was created (Table 4.4). A total of 31 species were
observed. Of the 31 species, 28 are native to Vancouver Island and 3 are non-native. The European
starling (Sturnus vulgarjswvas introduced from Europe to New York in the late 1800s and is now very
common throughout North America (Sibley, 2003). The house finch (Carpodacus mexicanus native to
eastern Canada and expanded its range to Vancouver Island in 1937 (Edwards, 1961). Also recorded in
Table 4.4 is the nesting status of each species. Species observed less than three times in the Park are
recorded as unknown; species observed more than three times but without a nest found are recorded
as suspected; and all species recorded as nesting had either a nest found within the Park, or chicks
observed, during the spring of 2008. All five nesting species are year-round residents. Also recorded is
the wintering status of each species. The species that do not migrate south during the winter are

recorded as present, the species that migrate south for the winter are recorded as absent.

The bald eagle nest produced two fledglings, seen in Figure 4.5, that appear to be healthy and have
been observed flying around the Park® ¢CKS !'yylIQa KdzYYAY3aoANR ySai
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be seenin Figure 4.5. This nest was initially found at the beginning of May which is a very late brood for
thisspecies, & ! Yy I Qa8 KdzYYAy30ANRA

even a third clutch for the adult pair (Moran, pers. comm.). The bushtit nest was found after the clutch

Y2NXItte ySai

had hatched and fledged from the nest so no information was recorded on the nest success. Many

California quail chicks have been seen with the parents on the west side of the Park. The Northern

flicker nest was found in a cavity in a dead tree; the size of the clutch is unknown.

Table 4.4 Bird species, native status, nesting status and wintering status observed at Knockan Hill
Park from January to July 2008

Species

Native status

Black-capped Chickadee (Poecile atricapilla) Native

Winter Wren (Troglodytes troglogtes) Native
Spotted Towhee (Pipilo maculatus) Native
Pine Siskin (Carduelis pinys Native
House Finch (Carpodacus mexicanus Non-native
Chipping Sparrow (Spizella passerina) Native
Red-breasted Nuthatch (Sitta canadensis) Native
Dark-eyed Junco (Junco hyemalis) Native
American Robin (Turdus migratorius Native
Cedar Waxwing (Bombycilla cedroruin Native
European Starling (Sturnus vulgarijs Non-native
Brown Creeper (Certhia americang Native
Bushtit (Psaltriparus minimys Native
Olive-sided Flycatcher (Contopus cooperi Native

Orange-crowned Warbler (Vermivora celata Native
al ODAf f A @ NOpdrardis taImigND f Native
American Goldfinch (Carduelis tristis Native
Rufous Hummingbird (Selasphorus rufiis Native
LYYl Q& | dzeafyptgah@A NR O Native
Violet-green Swallow (Tachycineta thalassina Native

Northern Flicker (Colaptes auratus Native
Pileated Woodpecker (Dryocopus pileatys Native
Downy Woodpecker (Picoides pubescens Native
California Quail (Callipepla californiga Non-native
Northwestern Crow (Corvus caurinys Native
Bald Eagle (Haliaeetus leucocephalus Native
/ 2 2 LIS NI&ccipitek abdpenid Native
Northern Harrier (Circus cyaneiis Native
Red-tailed Hawk (Buteo jamaicensjs Native
Common Raven (Corvus corgx Native
Turkey Vulture (Cathates aurg Native

Nesting
Status
Suspected
Suspected
Suspected
Suspected
Suspected
Suspected
Suspected
Suspected
Suspected
Unknown
Suspected
Suspected
Nesting
Unknown
Suspected
Unknown
Unknown
Unknown
Nesting
Suspected
Nesting
Suspected
Suspected
Nesting
Unknown
Nesting
Suspected
Unknown
Unknown
Unknown
Unknown

Wintering Status

Present
Present
Present
Present
Present
Absent

Present
Present
Present
Present
Present
Present
Present
Absent

Absent

Absent

Present
Absent

Present
Absent

Present
Present
Present
Present
Present
Present
Present
Absent

Present
Present
Absent

Ay Wy d:
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Figure 4.5 Bald eagle fledgling sitting in nest at Knockan Hill Park on June 23, 2008; photo on the left.
t K232 2y GKS NAIKG aKz2ga G662 | yy Hofedheyhalfledged 36 A NR O
the nest

(Yacura, 2008)

4.2.2 Butterfly Inventory
During the spring and summer of 2008, graduate students from the University of British Columbia have

been conducting butterfly surveys in some of the remaining Garry oak habitat patches across the

Saanich Peninsula. The purpose of the study is to understand better how the amount and type of

human disturbance surrounding these patches impacts the butterfly and plant communities within

them. Knockan Hill Park was chosen as one of the more disturbed sites and after five visits to the Park

the research team had identified ten species, two of which are non-native to Vancouver Island, shown in

Table 4.5 (Government of Canada, 2003). ¢ KS Y2 ad | odzy Ryl &ALISOASA 204aSND
admiral (30), followed closely by the cabbage white (28). At the time that this report was prepared, the

final results from the butterfly surveys were not compiled and therefore the numbers published here

are only preliminary. For more information on the final results of the Impacts of Human Digtbance on

Butterfly Communitieseport, please contact Heather Kharouba at kharouba@zoology.ubc.ca.

Table 4.5 Species and native status of butterflies observed in Knockan Hill Park during spring 2008.

Species Native Status
Anise Swallowtail (Papilio zetaon Native
Western Tiger Swallowtail (Papilio rutuluy Native

Pale Swallowtail (Papilio eurymedon Native
Cabbage White (Artogeia rapag Non-native

{ I NI Qa-TiAnlhotiuds sara saja Native
Purplish Copper (Lycaena helloidgs Native
Western Spring Azure (Celastrina ladon echo Native

[ 2 NJj dzA y QlamenitiR Mrjubl- £ 6 Native
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Propertius Dusky-Wing (Erynnis propertiys Native
European Skipper (Thymelicus lineo)a Non-Native

4.2.3 Other Faunal Inventor ies
While visiting the Park throughout the duration of the project, a list of fauna, other than birds and

butterflies, observed within the Park was created which can found in Table 4.6. Both adult and juvenile
garter snakes and northern alligator lizards have been found in the Garry oak ecosystem of Knockan Hill
Park providing likely evidence that both species are reproducing. Also observed in the Garry oak
ecosystem was a black widow den with a female present. Black-tailed deer have been observed
numerous times and deer pellets have also been found in multiple locations. A raccoon was observed
once during a floral survey in the Douglas-fir ecosystem. Numerous grey squirrels and eastern cottontail
rabbits have been observed throughout the Park; both are non-native to Vancouver Island and nesting

within the Park.

Two small vernal pools found at the summit of Knockan Hill had a variety of aquatic life present. During
one visit, two fly species (March flies and midges) were observed emerging from the pool, an aquatic
beetle was found in the pool, and another aquatic larva was observed in one of the pools but was not
identified. Many dragonflies and damselflies have also been observed at the Park and it is suspected
some of these species may have an aquatic larval stage present in the pools. Also found in the vernal
pools were several aquatic algae and plant species. It is important that the status of these vernal pools
continues to be monitored. Many insect species rely on these pools for reproduction and the flies that
emerge serve as an important food source for a variety of species such as birds, bats, insects, spiders,
reptiles, etc. Bees, wasps and butterflies were all very abundant in early spring during the camas
blooms and many were seen pollinating the camas. Itis important to maintain a healthy environment

for these pollinators as they are a keystone species for the future of the camas blooms.

Table 4.6 Species, native status, and the role played in the Park by fauna other than birds and
butterflies, observed at Knockan Hill Park from January to July 2008

Species Native Status Role

REPTILES

Garter Snake (Thamnophisp.) Native Predator
Northern Alligator Lizard (Elgaria coerulea)  Native Insect Predator
ARACHNIDS

Black Widow (Latrodectus mactarn)s Native Insect Predator
INSECTS

Winter Moth (Operophtera brumath Non-native Garry Oak Pest
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Jumping Gall Wasp (Neuroterus saltatorius)  Non-native Garry Oak Pest

Western Yellowjacket (Vespula pensylvanita Native Pollinator
Bumble Bee (Bombussp.) Native Pollinator
March Flies (Bibio femoratu¥ Native Food Source
Lacewing (Chrysopidakg Native Prey on Aphids
Cicada (Okanaganap.) Native Food Source
Lady Beetle (Anatis rathvon) Native Prey on Aphids
Midges (Chironomidag Native Food Source
Crane Flies (Tipulidag Native Food Source
Common Whitetail (Libellula lydig Native Insect Predator
Cardinal Meadowhawk (Sympetrum illoturp ~ Native Insect Predator
MAMMALS

Black-tailed Deer (Odocoileus hemionys Native Grazer
Raccoon (Procyon lotoy Native Scavenger
Eastern Grey Squirrel (Sciurus carolinengis  Non-native Seed Depositor
Eastern Cottontail Rabbit (Sylvilagus Non-native Grazer/Prey
floridanug

4.3 Mapping

Computer technology in the 21 century has allowed for rapid progression in the field of mapping and
GIS as an ecological restoration management tool. One Planet Consulting has created three maps of
Knockan Hill Park to be used as management tools in an effort to help the FKHPS, the District of Saanich
and the Town of View Royal with the long-term management of non-native invasive species. These
maps are the first of their kind to be developed for Knockan Hill Park and it is anticipated that they will

serve as a template for maps of a similar kind in the future.

4.3.1 Survey Plots Map
A GIS map of Knockan Hill Park was created displaying the locations of all 35 plots used for the floral

survey which can be seen in Figure 4.6. As seen on the map, nine plots were in the Garry oak
ecosystem, 13 were in the Douglas-fir ecosystem, eight were in the transitional zone, and five were
scattered throughout the property commonly referred to as 101 High St. Also mapped was the
complete trail system throughout the Park including the small, unmaintained trails. This projectis a
baseline study and it is hoped these plots will be used for any further research that may occur at

Knockan Hill Park. The coordinates for all 35 survey plots can be found in Appendix 5.
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Figure 4.6 Floral Survey Plots in Knockan Hill Park, Spring 2008
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4.3.2 Major Floral Communities Map
One Planet Consulting has created a map of the major floral communities found within Knockan Hill Park

seen in Figure 4.7. The major communities are the Garry oak ecosystem, Douglas-fir ecosystem and the
transitional zone between these two ecosystems. Although the presence of these ecosystems was
already known, a map displaying the exact location and size of each ecosystem had not been created
until now. This map will serve as a management tool for Saanich Parks, View Royal Parks and the FKHPS
so that they can monitor the distribution of the two major ecosystems. The spread of the transitional
zone and Douglas-fir ecosystem is of major concern because it has the potential to encroach upon the

Garry oak ecosystem if proper management techniques are not used (Devine, 2006).
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Figure 4.7 Major Floral Communities of Knockan Hill Park, Spring 2008
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4.3.3 Scotch Broom Distribution
Scotch broom removals have been coordinated by the FKHPS for approximately 12 years. It is

imperative that the FKHPS have a follow-up monitoring program to determine if the broom populations
are decreasing, increasing, or if new seedlings are re-appearing as quickly as the old broom is removed
(Polster, 2007). A GIS map has been created displaying the distribution of Scotch broom within Knockan
Hill Park, seen in Figure 4.8. It is evident from the map that the majority of the broom populations are
found in the open, sunny, Garry oak ecosystems. Since broom is such an aggressive colonizer and the
Garry oak ecosystem is quite limited, the removal of Scotch broom from Knockan Hill Park is of
particular concern. This map has been created to assist the FKHPS with monitoring the effectiveness of
broom removal. The map can be used in future years to monitor the distribution of broom as receding
or encroaching on the native plants. The map also shows the density of broom populations in particular
areas of the Park. This is valuable because different levels of broom density will require different

management technigues; these will be discussed in the recommendations.
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Figure 4.8 Scotch Broom Distribution within Knockan Hill Park, Spring 2008
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4.4 Community Survey
The community survey was designed to elucidate general opinions on the current conditions of the Park,

and is to be used as a guideline for a community engagement strategy. The community survey was

conducted from April to July, 2008. Community members were interviewed during the floral surveys or

onweekends. Othersurveya ¢ SNB 200l AYySR RdzZNAYy3I GKS { (NI 506 SNNE
community events. In addition, face-to-face interviews were conducted at neighbourhood homes.

Fourteen surveys were obtained from residents of the area, some who have lived near the Park for 43

years and others for just two weeks.

At least
once a Poor
year quality
Excellent
0
& Condition 8%
42%
At least _\ _—Okay
once a 17%
At least week
once a 50%
month / . Pretty
6% _/ N \/_Good
33%
Figure 4.9 Results of the community Figure 4.10 Results of the community survey
survey pertaining to how often pertaining to how visitors view the condition of
respondents visit the Park the Park

The feedback from the surveys indicates that approximately half of the people coming to the Park visit
at least once a week and 36% of visitors come at least once a month (Figure 4.9). The Park is popular in

the community for its natural environment and people like to relax while walking in the Park.

It can be seen in Figure 4.10 that most of the people consider the Park to be in excellent condition
(42%), and 33% of them feel it is in pretty good condition; however, 8% think it is in poor condition. In
general, the community praised the removal of Scotch broom and the long-term maintenance of the
Park. But they also noticed the heavy ivy cover and the problem of upkeep on border areas; for

example, the entrance at Burnside West, beside Stranton Lodge.

In order to understand the relationship between the community and the Park, questions were designed

to determine the type of plants community members have in their garden, and whether they have
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noticed any non-native species while walking in the Park. The results showed that the most common

LX FyGda Ay NBaARSY (a Qnatevdveg@ables And I@fosizRiSuRtypyslof§hkusS 2 NJ y 2 y
roses, lilies, island gold, snowberry, and some blackberry. There was little indication that residents

understood the negative effect of some plants or that the plants in gardens may be a potential source of

non-native species in the Park. In addition, few people seemed to know about non-native species,

although some did notice the ivy, broom and Daphne in the Park. Some people were aware of the Garry

oak trees in the Park; however, most of them were unclear about why they are protected and the

importance of ecosystem restoration. From these findings, an important management objective for

Knockan Hill Park should involve public education for local residents. Education on Garry oak ecosystems

and the damaging effects of non-native species in the Park may increase awareness and nurture a sense

of place.

Another objective of the community survey was to see if community members are aware of the various
organizations working in the Park. Three of the 14 people interviewed were members of the Friends of
Knockan Hill Park Society, and nearly half (43%) of the respondents were at least familiar with FKHPS
(Figure 4.11). This general knowledge should be exploited for future activities. In addition to community
surveys, we also made telephone calls to 25 long time residents in the Park who are the members of
Friends of Knockan Hill Park Society to obtain their personal knowledge and expectations about the
management plan. Their opinions about the Park history and recently development issues are integrated

into the recommendations of the community engagement methods.
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Figure 4.11 Results of the community survey questions
pertaining to which organizations are known by community
members
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5.0 Discussion and Recommendations
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--Brenda Beckwith (2004:224)

Non-native invasive plants are having devastating impacts on many native plant communities in Knockan
Hill Park. They also have many negative impacts on native fauna and it has been determined that
invasive species are now considered the second largest threat to imperilled species following habitat
loss (Beck, 2007). Both Douglas-fir and Garry oak ecosystems at Knockan Hill Park have extensive
networks of non-native invasive plant species threatening the ecological integrity of each. It is the
purpose of this report to recommend the most up-to-date and successful methods for removal and

management of these species based on current research in this field.

Also discussed in this section of the report are management options for the conifers encroaching on the
Garry oak ecosystem; a review of two introduced pests currently infiltrating the Garry oak trees at
Knockan Hill Park; an assessment of the fire risks and hazards within the Park and methods to mitigate
them; ideas for converting Knockan Hill Park into a public demonstration park, which includes Stranton
Lodge as a integral part; and finally general recommendations for the FKHPS to increase community
engagement within the Park as well as to develop a source of revenue for the society to allow continued

research in Knockan Hill Park.

5.1 Non-native Invasive Species Management Recommendations
Extensive research has gone into various control methods for Scotch broom, English ivy, Daphne,

Himalayan blackberry and English holly. These methods include manual cutting and pulling, mulching,
application of a chemical herbicide, application of a biological herbicide and animal grazing. Table 5.1
shows the percent re-sprouting of Scotch broom, Daphne and English ivy after the application of various
treatments based on two years of extensive research done by Dr. Raj Prasad in Victoria, B.C. Itis clear
that a single cutting alone is not sufficient to remove any of these plants. Each of these methods has
benefits and limitations that must be weighed in the context of Knockan Hill Park before any one is
chosen. Based on the provided options, the FKHPS, Saanich Parks and View Royal Parks must consult
with each other to determine which methods are most feasible based on park policies, expenses and

resources. Some things to consider when choosing a control option are:

44 | One Planet Consulting Final Report ¢ 2008



e Financial resources

e Labour resources

e Practicality on large scale

e Effectiveness

e Environmental considerations

¢ Impact on seed bank

e Seasonal timing (see Appendix 2.)
e Corporate policies

e Over-riding legislation and by-laws

Table 5.1 Influence of various treatments on re-sprouting of three non-native plants in British
Columbia after 2 years

Treatment Scotch broom Daphne English vy
(% re-sprouting)
Cutting alone 80.0 95.0 98.0
Cutting and herbicide 0.0 0.0 0.0
Cutting and bioherbicide ¢ Cp 49.0 90.0 95.0
Cutting and mulches 0.0 0.0 0.0

(Prasad, 2005)
Primary areas of concern
When initiating an invasive species removal program it is most effective to start with areas that have the
least dense concentrations (Polster, 2007). The idea is that these small invasive populations can be
removed before the area becomes a major problem. This theory can be applied to any non-native
invasive species present within the Park. Follow-up removals and a monitoring program should be
implemented to ensure successful management of the desired species. Persistence is the only way that

an invasive species removal program will be successful (Polster, 2008).

Herbicides
Much of the literature regarding the removal of non-native invasive species suggests the use of chemical

herbicides, generally as a follow-up treatment to cutting. While herbicides will greatly decrease re-
sprouting of unwanted plants, they also pose an environmental and community relations threat.
Ecosystems such as the Garry oak ecosystems in Knockan Hill Park may be sensitive to the continual
application of chemicals. Because invasive species do not generally disappear after the first treatment,
once a regime of chemical herbicides is introduced, it will need to be continued until the invasive species

are eradicated. Due to the general lack of community support for chemical herbicides, especially in
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natural parks, there is also a low degree of political support. The District of Saanich implements an
Integrated Pest Management (IPM) system, which uses chemical pesticides as a last resort, after all
other avenues are exhausted. Although there may be some public support for using herbicides where
deemed appropriate, it is unlikely that park policy will allow it. Therefore, this report recognizes the

application of chemicals as a possibility but does not directly endorse their use.

Further Literature

¢tKS F2ft26Ay3 fAyl1a NBE FT2NJ GKS DINNEB2RRYP 902ae4ai

These links connect to literature that describes the decision strategy framework as a tool to help
resource managers and volunteers to make decisions regarding management of invasive species as part

of the effort to restore Garry oak and associated ecosystems (GOERT, 2003).

http://www.goert.ca/documents/General Decision Process revised.pdf
http://www.goert.ca/pubs invasive.php#GDP

5.1.1 Scotch Broom
The Scotch broom distribution map should be used as a tool to determine where the immediate broom

removal efforts should be focused. All areas on the map with small, single populations should be
tackled first. Also, all areas which have had previous broom pulls should be primary areas of concern
because these areas will have small broom plants which can be easily removed with little damage to the

site.

The following management options for broom have been developed based on information from the
current literature and research. Manual removal, along with follow-up treatments, has proved to be the
most successful option. The application of a triclopyr herbicide on the cut stumps has contributed to an

even higher success rate.

There are two ways to remove broom manually from a site:
1) Pull seedlings and smaller plants; and
2) Cut larger plants, preferably below the root crown

Pulling
If the stems are less than 2 cm in diameter they should be hand pulled and not cut because seedlings

and small plants have a greater tendency to re-sprout when cut than do larger plants. Care should be
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taken to avoid soil disturbance when pulling because soil disturbance will enhance the sprouting of
broom seeds in the seed bank (Prasad, 2003). Hand pulling small seedlings should occur during winter
months when wildflowers are absent and the soil is moist (GOERT, 2003). It is important to ensure the
entire root system is removed regardless of which removal method is used because root pieces that

remain in the soil may re-sprout (Francis, 2003).

Cutting
If the stems are greater than 2 cm in diameter they should be cut off as low to the ground as possible,

and preferably below the ground, without creating any soil disturbance (Prasad, 2003). The plants
should be cut during the summer months when the plants are flowering, but before the seed pods are
mature. During this time the energy reserves are the lowest so the plant is most stressed and
vulnerable; therefore, the incidence of re-sprouting should be low (Polster, 2007). However, it is also
important to note that this is primarily for ensuring the death of the plant, and does not necessarily take
into account the sensitivities of other plants near the broom. Some sites may require broom removal at
a less-than-optimum time because of the surrounding ecology. Figure 5.1 shows a graph of the variation
of plant energy reserves throughout the year. As seen in the figure, the energy reserves are at their
lowest in June and July when the plants are the most active, and if continually cut, the reserves can be
depleted and the plant will eventually die. Any sprouts that occur may not survive the remainder of the
summer drought period. This cutting should be followed by annual manual removal of any seedlings
(Polster, 2007). This approach of attacking plants when they are most vulnerable can be applied to all

invasive species.

Figure 5.1 Plant energy reserves vary over the course of the year. By repeatedly cutting the above-
ground portion of the plant at times when energy reserves at their lowest, the reserves can be
depleted and the plant will eventually die (Polster, 2007)
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It is recommended to cut the broom plants with a brush saw because this frays the stem, adding
additional stress to the plant and reducing re-sprouting. Also, an axe can be used to damage the stem
following cutting, which can also reduce re-sprouting. If stems are left above ground, ensure that they
are visible to park users to reduce the chance of tripping. If an herbicide is to be used, it should be

applied immediately after cutting (Francis, 2003).

It has been found that cutting and removal of broom from sites results in an increase in the number of
plant species, thus increasing biodiversity (Prasad, 2003). However, it should be noted that the removal
of adult broom plants promoted the emergence of seedlings from the enormous seed banks which can
remain dormant in the soil for 30 to 100 years (Prasad, 2003). It is imperative that the ground and soil
be disturbed very minimally as disturbance creates good seedbed conditions for broom seedlings and

other invasive plants, such as grasses (Prasad, 2003).

Other Possible Techniques
Shading with taller species such as Indian plum, oceanspray, and common snowberry, can reduce broom

growth if appropriate to the ecosystem. Burning is an effective method for removing adult broom
plants; however, broom seeds germinate following a burn so determined follow up treatment is
required (GOERT, 2003). Some insects are also being tested as control agents; some appear to reduce
seed production although they may not kill the plant. Fungi are also being tested as a control method
(GOERT, 2003). A native fungus called Phomopsi$as been found infecting Scotch broom plants in

Beacon Hill Park. More information on Phomopsisan be found in section 5.1.3

Disposal
Scotch broom releases phytotoxins from its tissues, so it is imperative that excess broom not be left on

the ground as it can result in the death of any plants it covers (Polster, 2007). If only a few broom plants
are being removed, it is recommended to tie them up in a plastic bag and leave them somewhere they
will be exposed to direct sunlight. The extreme temperatures that will be generated inside the plastic
bag will be enough to cook the broom plant and cause it to die (Polster, 2007). Following this, the plant
can be added to backyard compost. For large-scale disposal of broom, it is recommended to find an
open concrete pad and burn the broom to ensure all the plants die. If this is not an option, a tarp or any
surface other than natural vegetation can be used to suspend the broom while it eventually wilts and
dies (Polster, 2007). Care must be taken when transporting the broom to ensure seeds are not spread

as the plants are being relocated.
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5.1.2 English vy
Combinations of ivy removal from tree trunks, as well as around the base of the tree, are the highest

priority. From current literature, the most effective method of removing English ivy from a site is by

manual removal.
There are two ways to remove English ivy manually from a site:
1) Cut larger plants growing on trees; and

2) Pull seedlings and juvenile plants growing along the ground and up tree trunks

Pulling
Vines which are growing as groundcover can be hand-pulled. They should be lifted and then pulled

gently ensuring that all the root system is removed. Hand trowels can be used to remove as much of the
root system as possible. Ivy will re-sprout from any roots or stems left in contact with the soil, so it is
important to remove all the plant contents (GOERT, 2003). Care should be taken to avoid soil
disturbance as this creates soil conditions which many non-native species thrive on, as well as to
minimize the damage to wildflowers that may be in the area. The pulling should be done when

wildflowers are dormant.

Cutting
Ivy which is growing up a tree should be cut 1 m above the ground, all the way around the tree, to kill

the upper portions of the plant. Once cut, the upper portions should be left to decay naturally. The
vines and roots below the cut should be removed to ensure that re-sprouting does not occur. A lever
may be required to pry and snap the vines away from the lower parts of the trunk; however, be sure not
to damage the bark of the tree. Any part of the roots that are not removed will remain alive and will re-
sprout (GOERT, 2003).

Other Possible Techniques
Mowing is another technique which has been used as a control method which seems to be useful if

followed by manual removal of any sprouting roots (GOERT, 2003). Care should be taken to the time of

year that mowing occurs to ensure that wildflowers and other sensitive species are not destroyed.

Disposal
CAUTION - English ivy is considered mildly toxic. The leaves and berries contain hederagenin, a

phytotoxin which can cause vomiting, diarrhoea, weakness, difficulty breathing and coma if a large
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enough quantity is consumed. Caution should be taken when removing the ivy because contact with
skin can cause dermatitis in some individuals. Gloves, long-sleeved shirts and pants should always be

worn when working with the plant and hands should always be washed before eating (Francis, 2003).

Once the ivy is removed from the ground, the vines and plants should be dried out (in the sun if
possible) to kill them. The cuttings should be taken somewhere that there will not be a threat of the ivy
plants re-establishing themselves. In addition, the cuttings should be reduced to very small pieces to

further reduce the possibility of re-sprouting elsewhere (Francis, 2003).

5.1.3 Daphne
Daphne contains toxins (mezerein, an acrid resin and daphnin, a bitter poisonous glycoside) in all parts

of the plant and should never be directly handled without personal protection such as gloves, long
sleeves, pants and eye protection. The greatest concentrations of these toxins occur in the bark, sap
and berries. These toxins will also leach out of the plant and affect the soil and other surrounding plants
if it is left on the ground after it is cut or pulled. For this reason it is critical to remove the plants after a
management treatment to a designated waste management facility. Furthermore, when transporting
the plants it is important to ensure that the plants are not kept in an enclosed space as the toxins will

become airborne and cause eye and respiratory irritations (GOERT, 2003).

Physical Control
Physical removal is currently the preferred method of removal for Daphne once it has become

established on a site. Seedlings and young plants should be pulled by hand. The plant may re-sprout
from roots that are left behind, so it is important to remove as much of the roots as possible when hand
pulling seedlings and younger plants. Daphne has a main tap root that is critical to remove when
possible. If the tap roots cannot be removed, the site should be revisited and monitored as a follow up
treatment will likely be needed. This is best done when the soil is moist to prevent soil disturbances.
Mature plants should be cut at the base, right at ground level using loppers. The use of a brush cutter
has been found to be too aggressive and cause the toxins to become airborne and may cause eye and
respiratory irritations. Re-sprouting from older plants is less likely if the plant is cut right at the base
during late flowering (December to March is optimal) or when the fruits are still green (early summer,
June) or in late summer when the plant is stressed from drought conditions, again, dependant on the

condition of other plants nearby.
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BiologicalControl
There is currently no definite, completely understood biological control agent for Daphne. However

there are two agents currently being researched. In New Zealand, a plant virus, Scarlavirushas been
observed to cause curling and wilting in leaves. It does not completely kill the plant, but does reduce its
productivity. Virions are found in the cell cytoplasm in the flowers and leaves. It can be transmitted to
other plants by grafting. Mechanical inoculation and plant-to-plant contact is ineffective. There are no
reports of this virus affecting Daphne in Canada at this time (Forster & Milne, 1991). A fungus called
Phomopsi$ias been observed to kill infected plants within the Victoria B.C. region in the last few years.
This fungus is believed to be currently infecting Daphne plants in at least one site in Knockan Hill Park.
Since the results of the soil transplant experiment showed potential infection, this strongly suggests that
the spread of Phomopsisvithin the confines of the Park is easy and can be done with little damage to
the ecosystem. There is potential for Phomopsigo be used in the Park to help control the Daphne and,
potentially Scotch broom populations; however, more research is needed to determine if there are any

ill effects or risks to people.

Other Techniques
Prevention and persistence is important for the ongoing management of sites. Ongoing monitoring for

presence is essential to address new infestations before Daphne becomes well established on sites that
have not already been colonized. Where management treatments have been implemented it is vital to
the success of the treatment that the site be revisited to pull any plants that re-sprout or fresh

seedlings. Such follow ups will help to exhaust the seed bank and remove more roots.

5.1.4 Himalayan blackberry
After this non-native, invasive species colonizes a site it will dominate and spread into adjacent sites if it

is left unmanaged. It is a strong competitor that grows fast from seed and vegetatively from lateral root
shoots and cuttings. It forms dense thickets that out-compete most native herb species. It isimportant
to be aware that there are similar looking species of blackberry such as the native species, trailing

blackberry (Rubus ursinusand another non-native species, R. laciniatus

It is also important to recognize that dense thickets have been observed to provide habitat for some
insects, mammals, birds, snakes and lizards (Hilty, 2007). Prior to any control treatments being
implemented on a site, the presence of such species should be surveyed. A blackberry patch that is

found to be providing nesting habitat should be reconsidered for treatment at a later date. At that point
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other options may be more desirable such as leaving the patch altogether, treating it after the nesting

season, or cutting new shoots to prevent it from spreading throughout the site.

Physical Control
Hand pulling and the use of weed wenches can be effective methods for removal of smaller patches.

Removal of the root system is important to prevent re-sprouting in the future. The use of cutters or
machetes may be useful to remove dense foliage containing sharp thorns in order to access the rooting
stem base so that it may be pulled. It is critical to remove the root ball and as much of the lateral roots
as possible in order to be effective at removing the plant from the site. This should be done late in the
flowering season, which begins in May and continues into late July at which time the fruits containing
the seeds begin to set. However, as blackberry patches provide food for not only animals, but people
too, removal times should be after the bushes have fruited in August and September. This is not the best

time to kill the plant, but it will allow people to take advantage of the berries.

Large, dense, well-established patches may be maintained within a site by cutting new growth at the
tips. This should be done in late July to early October. If cut too early in the season the tips will simply
re-sprout. Also, mowing and weed whipping may be effective after continually repeating the treatment
on a site for a number of years to exhaust the seed bank and food reserves within the roots. However,
this may also inhibit the growth of other plants, which may be undesirable. Following treatments,
replanting fast growing native herbs and shrubs should be considered to restore habitat and prevent the

blackberry from returning.

Biological Control
Currently there are no known biological control agents that are successful for controlling Himalayan

blackberry. There is little effort being made to explore and research any biological control agents for
this species due to the likelihood that anything that would attack the Himalayan blackberry would also
attack the very similar native blackberry species (IPCBC, 2008). In New Zealand and Australia, the use of
grazers such as sheep, goats and horses has been effective for preventing larger, dense thickets from
forming (Amor, 1974). Goats have been observed to graze on all parts of the plant throughout the year

even when other vegetation is abundantly available (Crouchley, 1980).
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Other Techniques
Extremely infested sites have been successfully managed by cutting and pulling parent plants, then

mulching the debris and laying down a weed control fabric or plastic tarp. This prevents re-sprouting
and creates excessive heat underneath the material which kills the seed bank. After the first season, the
fabric or tarp material is removed and mowed twice annually: early July, after native plants have gone to
seed and in early autumn when some sprouts have returned. Controlled burning is also recognized as an
effective technique for removing blackberry canes and foliage, and if the fire is severe enough the roots
and seeds in the upper soil column may be heat shocked and killed. This treatment will also devastate
any other plants on a site and replanting fast-growing native herbs and shrubs shortly after treatment is
highly recommended (IPCBC, 2008).

Disposal
After plants have been pulled and/or cut, the debris should ideally be removed from the site to prevent

re-sprouting from cuttings and to minimize the fire risk posed by dry fuel building up. When removing
the debris from a site, it is important to use sealed bags to prevent cuttings and seeds from being

dropped and introduced into other areas where the plant may subsequently colonize (GOERT, 2003).

5.1.5 English Holly

Physical Control

Girdling is often used to control trees or shrubs that have a single trunk. It involves cutting away a strip
of bark several centimeters wide all the way around the trunk. The removed strip must be cut deep
enough into the trunk to remove the vascular cambium, or inner bark, the thin layer of living tissue that
moves sugars and other carbohydrates between areas of production (leaves), storage (roots), and

growing points. This inner cambium layer also produces all new wood and bark (DCNR, 2001).

To girdle a tree, cut parallel lines approximately three inches or more apart around the circumference of
the tree. The cuts can be made using a knife, ax, or saw, and should be slightly deeper than the
cambium. Strike the trunk sharply between the cuts using the back of an ax or other blunt object. The
bark should come off in large pieces and prevent the tree from any further growth. It is important not to
cut too deeply into the trunk because this could cause the tree to snap and fall in high winds. To
determine the depth of the cambium, make two short test cuts and strike the bark between the cuts.
After several strikes the bark should come off intact, exposing the cambium and wood below (DCNR,

2001).
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Biological Control
Phytomyza ilici€urtis is a leaf miner fly of the Agromyzidae Family. It is native to Europe, but was first

introduced to Vancouver Island between 1936 and 1938. The current status of t his insect on Vancouver
Island is unknown. The larval stage burrows into leaves where it consumes leaf material. The adult
stage of this insect makes small punctures into the leaves to cause a sap to be excreted, which the fly
then consumes. One leaf may have as many as 50 punctures. This causes the leaves to die and fall off.
A seriously infested holly plant may become completely defoliated. This does not necessarily kill the
plant, rather reduces its productivity and makes it more susceptible to other factors that may hinder or

kill the plant (Sudder, Canninngs, 2006).

5.1.6 Orchard Grass

Orchard grass can be difficult and extremely labor intensive to remove from long established sites. It
will also have many native grasses and other herbaceous species mixed intermittently throughout its
clumps. For these reasons it may be more practical to focus management efforts on areas that have just
been colonized, or to work from the edge of patches and move inwards. Efforts should primarily be
focused on areas where an invasion is threatening sensitive or rare, endangered native species that can

be conserved (GOERT, 2003).

Physical Control

Small patches can be removed by hand pulling or careful hoeing where other species will not be
disturbed. This can disturb the soil greatly and the roots will likely have a significant portion of soil
locked up in dense clumps. Itis important to remove as much of the roots as possible, but soil loss in
Garry oak plant communities is as serious as invasive species and should be avoided at all costs. The use
of carpet knives to cut through the dense roots has been explored at Fort Rodd Hill with reasonable

success (Dechaine, pers. comm.).

Biological Control

There are currently no biological control methods being implemented. However it has been noted that
orchard grass has several pests that attack it: brown stripe, scald rust, leaf spot, Japanese and green
June beetle larvae, and saw flies. There is little information on the severity of these attacks. Further

research is required (Bush, 2006).
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5.2 Follow -Up Treatment
Human intervention, including regular weeding and clearing, appears to have been a customary part of

the management system for cultural landscapes such as Garry oak ecosystems (Beckwith, 2004).
Therefore, it seems necessary for continued intervention to occur to maintain the oak-camas parkland
which is found at Knockan Hill Park. However, if true eradication is to occur, there must be a
commitment to continued adaptive management and monitoring of the site due to the fact that
disturbance to the soil will increase the invasion of non-native plants (Prasad, 2003; Beckwith, 2004;

Polster, 2007).

When conducting any invasive species management, continuous monitoring of the site is essential to
determine if the work that has been completed to date is effective and to determine the extent of
follow-up treatment that must be employed (Polster, 2007). Effectiveness monitoring is used to answer
the question: Is the invasive species management work that has been completed effective in shifting the
vegetation in the direction that is desired? The maps that have been created by One Planet Consulting
are a major contributor to answering this question. For example, the Scotch broom distribution map
shows the distribution of broom in 2008. The map can be consulted in 2018, for example, to assess the
effectiveness of the broom pulls over the past decade by comparing the presence of broom in 2018 to
the presence of broom in 2008. The creation of distribution maps for other non-native species in the

Park should also be done so that monitoring the success of these sites is also possible.

Another follow-up treatment that should be considered is the application of mulch to a treated area.
Mulching is a management technique used to eliminate the re-sprouting of non-native plants once a
removal technique has been employed. Mulching is commonly done using saw dust, wood chips, light
grass clippings, or most commonly, decaying leaves, all of which support native plant growth while
deterring non-native plants (Beckwith, 2008). Another mulching technigque involves the use of a black
plastic material which is durable and impenetrable by the sun. The purpose of using this mulch is to
avoid sunlight reaching the seeds inhibiting photosynthesis (Prasad, 2005). However, the use of this
material does not allow the penetration and growth of native species either. The black cloth material

also builds up significant heat beneath it, which kills the seed bank.

In addition to mulching, planting of native species is always a positive action following invasive species
removal. In the Garry oak ecosystem, planting camas is recommended following the removal of broom
and grasses. A seed collection and propagation program can be developed with the volunteers to

increase the number of camas plants that are grown. During the summer while the camas are releasing
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their seeds, volunteers can walk through the Park and do a seed collection. These seeds can then be

grown in trays at home until they are ready to be replanted back in the Park. A camas bulb will grow

R2ogy OSNIAOLIffe (2 | RSLIK 2F mnég 2Nl dzydAaf Ad KI &
LI I ydAy3 GKS ha@BaRkbdlbs aybe tricked inthlfloweding within three years of

propagation (Beckwith, 2008). The Stranton Lodge garden can be used as a camas nursery to allow the

plants to become acclimatized to the soil and weather conditions while they are waiting to be replanted

following a broom pull.

5.3 Competitive Native Species Management
When developing a park management plan it is imperative that the managers of the Park understand

what it is they are managing for (Beckwith, pers. comm.). An ecosystem is dynamic; as cultural and
environmental changes occur, such as human development and climate, so does an ecosystem. It is
very evident that many oak trees in Knockan Hill Park have been killed by encroachment of Douglas-fir
trees while many others are growing very uncharacteristically in order to obtain sunlight (Figure 2.2). An
oak tree, in a typical shallow-soil ecosystem, grows short and stout, with a wide umbrella-like crown;
however, many oaks in Knockan Hill Park have tall and narrow or bent trunks, irregular crowns and/or

dead limbs.

hyS 2LXGA2y F2NJ YFyF3Ay3a Yy201Fly 1Attt tFEN] +a F Dt
developed by the U.S. Forest Service. Oak release at Knockan Hill Park would involve the removal of

Douglas-fir trees which are in direct competition with Garry oak trees for resources such as light, water

and nutrients (Devine, 2006). Oak release can be done on a variety of scales depending on the needs

and wants of the Park management and can involve either the direct removal of conifer trees from the

Park or the topping of conifers in order to eliminate the competition for sun with oaks. The sites which

are in good shape with minimal conifer encroachment should be targeted first (Devine, 2006), since it is

easier to restore a site while the problem is still small. This can involve something as simple as pruning

back conifer branches which appear to be shading out oak crowns. The oak release method eliminates

the need for large scale restoration tactics and can be applied to a few selected test trees to monitor

how the conifer and Garry oak trees respond.

If managing for the Garry oak ecosystem is the main priority at Knockan Hill Park, then oak release
should be considered; however, if managing for the ecological integrity of the Park as a whole is the

priority, then oak release may be considered too destructive. Itis also important to remember that soil
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disturbance will create excellent conditions for Scotch broom and a variety of unwanted grasses, among
other things (Prasad, 2003).

An option with much less physical and human disturbance to the Park involves the removal of small
conifer saplings before they become established (approximately 2 m tall or less). This technique could
help maintain the current distribution of the Douglas-fir and Garry oak ecosystems; however, more
research is needed to confirm this. There are several young conifer saplings within the Garry oak
ecosystem which have the possibility of outgrowing the Garry oaks and producing a shade tolerant
environment, leading to increased moss cover, reduced plant diversity, and the loss of overtopped oaks
(Erickson, 2007). However, the soil depth of the site is a very important consideration when trying to
determine if a Douglas-fir ecosystem will develop (Beckwith, pers. comm.). A Douglas-fir will grow
optimally in deep soil sites with plenty of sunlight and precipitation (Beckwith, 2008). However, many of
the Garry oaks at Knockan Hill are found in shallower sites which do not favour the Douglas-fir, so it is

expected that the shallow soil sites will not be under threat of conifer encroachment (Beckwith, 2008).

Some computer models, used to predict the effects of climate change, indicate that there may be a
significant die-off of Douglas-fir and red cedar forests, leaving grasslands in their wake (Trudell, pers.
comm.). However, other research states that if the climate changes are warmer and wetter Douglas-fir

will thrive, and if the changes are warmer and drier, Garry oak will thrive (Beckwith, pers. comm.).

5.4 Fire Risks
Due to the proximity of Knockan Hill Park to residential housing, the potential of wildfires within the

Park is of serious concern. A list of potential hazards was created following a walk in the Park with a
Royal Roads classmate who has previous experience studying fire risks and fire behaviour. These fire

risks include:

e Dense understory coverage (blackberry, snowberry, oceanspray, etc.) in the Douglas-fir
ecosystem; large fuel load can create high temperature fires

e Large volume of downed woody debris in some areas (large branches with desiccated needles
and large Douglas-fir trunks on the ground) creates large fuel load

e Dead stand of Douglas-fir trees near Mildred St. creates a large fuel source and hazard to
neighbouring houses because of the possibility of the trees falling

e English ivy climbing up trunks allows for the potential of crown fires

¢ Ridges and gullies create risks as fire spreads up slopes very rapidly
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e Flammable oils in Scotch broom
e Chimneys close to the Park perimeter
e Visitors to the Park smoking and dropping their cigarette butts on the ground

e Easily ignitable dry grasses
Some recommendations to eliminate these fire risks include:

e Signage in the Park notifying visitors of the potential risks

e Send letters to the residents in the direct vicinity of the Park reminding them about their
proximity to the Park and the actions they can take to avoid starting a fire

e Educate residents of the Fire Smart Program

¢ Removal of plants which enhance fire risks (Scotch broom, English ivy, orchard grass, sweet-
vernal grass)

e Cut down and create wood chips from dead stand of Douglas-fir adjacent to Mildred St. (this can
be used as mulch base for the follow-up treatment of non-native invasive species removal)

¢ Install cigarette butt disposal can at entrance of park on Mildred St. and near picnic table
adjacent to Burnside Rd.

e Remove large woody debris from immediate trail side

¢ Mill some of the larger logs (with a portable mill) that can be used to build stairs in steep

sections of trail

It is important to note that the large downed woody debris, defined as wood which is present on the
forest floor due to either human or natural causes, creates wildlife habitat for a number of bird, reptile
and insect species, so research should be done before any logs are removed from the Park. It is also
interesting to note that many of the non-native invasive species create fire hazards, making them even

more of a hazard to the ecological integrity of the Park.

5.5 Stranton Lodge
StantonlodgS 61 & odzAft G Ay (GKS mMdbdonQa F2NJ ¢K2YlFa 2AtfALY

their friend, Hubert Savage. Thomas had been a school teacher and later the inspector of schools, he
died in 1962. Maud stayed in the house until 1973, at which time she sold it to the District of Saanich.

Saanich designated the house and gardens as a Heritage Site in 1992.
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There are many non-native species present in the gardens surrounding Stranton Lodge. Vinca,or
periwinkle, has extended beyond the gardens and is spreading into the Park. It is recommended that the
gardens surrounding Stranton Lodge be planted with native species to protect the Park from further

invasive plants.

The diverse ecosystems, social and cultural history and community interest in Knockan Hill Park present
an opportunity for the formation of a substantial community outreach program that could provide
education, entertainment, social capital and sustainability for the Park and the surrounding community.
Knockan Hill Park could be transformed into a demonstration park that hosts a multitude of diverse
community outreach events and ongoing programs. The idea of a demonstration park encompasses
visions of a community that is actively engaged in park maintenance, monitoring, and coexistence that
involves giving and receiving energy and meaningful life experiences within the Park. Stranton Lodge
could be used as the focal point for the demonstration park. Possible sources of funding can be found in

Appendix 4.

KHP Demonstration Park Program Ideas
Goal
To transform Knockan Hill Park into a place where the public can congregate to learn, be entertained,

receive support and connect with nature.

Objectives
¢ Transform Stranton Lodge into a coordination base for the implementation of programs offered

at the Park.

e Devise and implement educational workshops for the public and local educational institutes
(elementary, secondary and post-secondary institutes) that provide training in topics related to
Garry oak / Douglas-fir woodlands / meadows, plant identification, traditional ecological
knowledge, First Nations history and practices, wildlife interactions, wilderness survival,
gardening, etc.

e Develop an outdoor classroom / amphitheatre that hosts educational workshops, theatrical
performances, musical events and other public forum events.

e Form a network of working relationships with local and regional organizations that could benefit
from and contribute tothe ParkQa LINR LJI2aSR AyAUAlFGAGSAa FyR
Strawberry Vale Community Hall, GOERT, HAT, TLC, local schools, etc.
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Action Step Opportunities

The following information provides concepts and background information on ways to achieve the goals

and objectives identified as possible opportunities towards creating a demonstration park.

Community Gardens
Knockan Hill Park is home to many native plants and wildlife as well as an abundance of exotic species.

Some of these species are devastatingly destructive to the ecological integrity and sustainability of the

natural state of theParkQa S O02aeaidiSvyao

An increasingly popular concept is community gardens and the social capital, food security and scenic
sites they create. Areas of the Park that are currently overrun with non-native invasive species could
potentially be transformed into gardening plots that are xeriscaped into the surrounding native
vegetation and landscape, which could be used to plant fruits, vegetables and ornamentals. The current
state of escaped ornamentals provide a limited addition of beauty to the Park but pose a greater risk to
native plant communities when left unmanaged. Inviting people into the Park to actively tend to

designated plots could provide the needed labour.

Local History Archive & Art Collection Gallery
Stranton Lodge could house and display a compilation of local history: geological, botanical and social

(First Nations, pre- and post-European settlement). The compilation of the history could extend beyond
the Park to include the greater Saanich areas such as Strawberry Vale, Colquitz, Portage Inlet, the Gorge,

etc.

The compilation could be comprised of written documents, audio/visual documentations, and
interactive, computer-based catalogues. This has the potential to be a small museum or archive that
could also host rotational themed displays of local artists: paintings, sculptures, music, poetry, and other

literature.

Local Outdoor Amphitheatre / Classroom
A local amphitheatre could provide several benefits to the local community. The addition of this

infrastructure to the Park could draw people from communities beyond the Strawberry Vale area to be

entertained by performing arts.

An outdoor classroom would be essential in creating an atmosphere that is conducive to optimal

learning conditions for all people partaking in educational workshops in the Park. This classroom could
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provide comfortable seating, hard surfaces for writing, a projection screen that is hooked up to a
computer, a non-permanent canopy that can be easily deployed and disassembled to provide shelter

from rain, and washroom facilities.

These facilities could ideally be incorporated into one complex that could be used for facilitating the
various proposed workshops and events directly related to the Park and the local community, but the
facility could also be rented out to the public and other organizations for different types of events, or
ceremonies. This could generate additional funding for the maintenance of the facility as well as
implementing various park management strategies and other community events and possibly for

sponsoring local community members and youth in a variety of ways.

Such a facility would be susceptible to weathering and vandalism. It would also need direct emergency
access. As such it would need to be located close to a major road and have a vigilant monitoring and up-
keep program developed to safeguard it. This could potentially be incorporated into an employed
position; a caretaker/park interpreter/program coordinator position could be created to ensure the
goals and objectives of the demonstration park are being implemented in a safe and functional manner

that is beneficial for the Park and the community.

Another issue that would arise in the wake of such a facility would be parking spaces for people visiting

the Park. There is currently limited space for parking, and increasing the ParkQ&a @A &aA G2 NJ RNJ g Ay 3
would likely lead to an increase in vehicles being parked on the surrounding residential streets. This

may lead to conflicts with the local residents. The Parking space at Stranton lodge is minimal and

currently not open for public parking, but is the first likely site for additional parking spaces at the Park.

A possible way to address some of this issue could be to encourage park visitors and program attendees

to use alternate modes of transportation; walking, biking, bussing, and carpooling. Bike racks could be

installed at Stranton Lodge and trailheads.

Ecosystem Awareness Initiative
The Knockan Hill Demonstration Park could host GOERT meetings, Garry oak symposiums and other

ecologically related conferences at its outdoor facility. The transformation to a demonstration park with
facilities that aid in the educational process could go a long way in generating greater awareness and

ensuring sustainability of the Knockan Hill and other Garry oak sites like it on the west coast.
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Ecosystem / Invasive Species Research Site
The Park is home to a cornucopia of non-native invasive species that are challenging to manage.

Currently there approximately 25 non-native species that have been positively identified in the Park, six
of which are severely invasive and destructive to the native plant communities. There are several
management options for dealing with these plant species including physical, chemical, biological and
other control techniques. While persistence and monitoring is an essential part of the solution for
protecting what is left of this already severely altered ecosystem, there are considerable gaps in the
amount of knowledge currently available to completely address the issues. More research is needed to
further understand Garry oak ecosystems, their interactions with Douglas-fir ecosystems and the

potential for biological control of invasive species. Knockan Hill Park is an ideal research site.

Children, Seniors, Handicap Outreach Support
Knockan Hill Park has an excellent network of walking trails that explores theParkQ& & G dzyyAy 3 o

visit to this special place can be refreshing and rejuvenating. This quality makes it ideal for visitors in

need of rest and relaxation, particularly children, senior citizens and less fortunate people that are

suffering from medical afflictions. The Park is located relatively close to a couple of public schools, the

Victoria General Hospital, and is surrounded by a community that is comprised of a significant amount

of senior citizens. A demonstration park in the area would be a positive addition to the list of activities

available to the community and would likely be warmly received. Special activities could be planned for
variousANR dzLJA 2 F LIS2 L) S o ¢KS RSY2yadaNI A2y LI NJ Qa

the success and popularity of these programs.

First Nations Friendship Center
Currently there are no known First Nations interests being staked in the Park, or the surrounding areas,

but the historical use of the Garry oak lands by First Nations is certain. There is potential to share the
beauty of the land, its resources, stories and legends in a harmonious and meaningful way between local
residents and traditional community members. The First Nations that still inhabit the greater Victoria
area have an active community that still holds a significant amount of cultural identity. The Park could
be one of many places that the First Nations can celebrate and practice their ways of life through
participation in ceremonial and educational events at the outdoor classroom/amphitheatre. There
would also be the chance to share their Traditional Ecological Knowledge of the maintenance of the
Garry oak woodland/meadows where their ancestors harvested camas and other forest products for

millennia.
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5.6 Community Engagement
In the past, community engagement has focused mainly on getting volunteers to help remove invasive

species in the Park. Volunteers are an important tool for these activities and recruitment will be

essential for the continued removal of invasive species. Other options for volunteering are the design

and maintenance of a park website, grant proposal writing for future research and park upgrades, and

assisting in research projects. People of all ages and physical abilities could be trained to collect data,

monitor sites and report activities for various research projects in the Park. There is also a need for

recording oral histories of local pioneers and long-time residents, which could also be done by anyone

with interest. Below is a table with various ideas and recommendations for community engagement as

well as park upgrades.

Table 5.2 Recommendations for community engagement and upgrades for Knockan Hill Park

Goal

Description

Goal

Description

Goal

Enhance public interest of the habitat and wildlife in the Park and create awareness for
ecosystem protection.

Many people are interested in observingtheeagf S&a Q F OUABAGASE Ay
sleeping, calling, etc. An innovative way to capture these activities is to set up a webcam

to live stream their daily life on the Knockan Hill Park website for everyone to watch and
enjoy. The webcam can also be used as a research tool to monitor the nesting success of
the breeding eagle pair in future years.

Create a gathering place for people with similar interests and provide an educational tool
to enhance public awareness.

Interpretive walks focusing on such things as birds, tree identification, edible plants, native
plants, managing for non-native plants, etc., can be introduced as a weekly feature within
the Park. First Nations speakers will also be invited to give talks on the cultural history of
Garry oak ecosystems and various management practices they used to maintain the
integrity of the Garry oak ecosystem.

Educate the community regarding good (native) and bad (non-native) plants to have in
their gardens at home.
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Description| A demonstration garden can be planted at Stranton Lodge to display good and bad plants

Goal

Description

Gal

Description

Goal

to have in home gardens. One section of the garden will be planted with native species
that will demonstrate good plants to be grown in neighbouring yards. The other part of
the garden will contain non-native species that will demonstrate plants which can escape
the garden and become a problem in the wild.

To be used as a tool to connect park visitors and notify them of upcoming events in the
Park.

A website for Knockan Hill Park is essential for the future development of the Park. The
website will be the central hub of information regarding the Park, including an updatable
version of this Park Management Plan, a calendar of events schedule, a live broadcast of
the bald eagle nest, advertisement for the Friends of Knockan Hill Park Society, recent
news relating to Knockan Hill Park, as well as many other things. Furthermore, the
website can serve as a discussion area for garden planning, invasive species control
options, noteworthy observations in the Park, and a place for people to exchange ideas for
future development of the Park.

A sustainable way to generate the energy requirements for Stranton Lodge.

According to the climate change predictions, future weather is expected to become much
windier on the west coast of B.C. Installing wind turbines at the summit of the Park would
generate energy which could be used by Stranton Lodge and other neighbouring houses if
enough energy is generated.

Encourage visitors to the Park to bike rather than drive.

Description' Set up bike racks at each entry of the Park to promote the use of bikes.

Goal

Create public awareness of Knockan Hill Park.
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Description

Creek

Goal

In order to catch the attention of the biking travellers, it is suggested to post signs on the
Galloping Goose trail notifying and directing them to Knockan Hill Park for a display of the
gAtR FE26SNE Ay (GKS &ALINAYy3 2N+ @AaAi

Restoration

Restore the creek bed in Knockan Hill Park to its original status.

Description

Conne

Goal

There is currently a bridge over an old creek bed in the lower part of the Park which is now
dried up and consumed by non-native invasive species. Efforts should be made to remove
the invasive plants from this area in an attempt to restore the natural condition of the
creek and possibly bring back any aquatic species which used to be present.

ct with Elementary and High Schools

Create awareness of the significance of Garry oak ecosystem in youth.

Description

Summ

Goal

er Activities

Have the students from the various schools in the area come to Knockan Hill Park to learn
about Garry oak ecosystems, Douglas-fir ecosystems, non-native plants, environmental
stewardship, etc.

Get the communities involved in park management.

Description

Summer is the best time of year to hold activities in the Park in order to get sufficient
public engagement. Any day during the summer holidays will draw some people to
activities in the Park and will strengthen the relationship between the residents and the
Friends of Knockan Hill Park Society.

Bird and bat boxes

Goal

To attract wildlife to the Park.

Description

Interpr

Goal

Set up several nesting boxes for birds and bats in various areas throughout the Park. These
boxes will subsidize the limited nesting cavities available within the Park. These can be
used for research purposes by observing the daily activities of various species.

etive signs

Create an educational experience for visitors to the Park.
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Description| Interpretive signs can be an excellent way for the visitors of the Park to have an interactive
experience. Possible ideas for interpretive signs can be the cultural history of Garry oak
ecosystems; threats of non-native invasive species; importance of wildlife trees;
Phomopsisbald eagle nest; native fauna and flora in the Park, etc.

Goal Conduct work involved in the management of Knockan Hill Park

Description| The full time employee will be responsible for maintaining the Stranton Lodge gardens,
website maintenance, conducting invasive species removal programs, operating part of
Stranton Lodge as a nature house, facilitating interpretive walks through the Park, cheese
production, etc.

Goal Control the growth of non-native invasive species, especially grasses.

Description| Acquire goats in the Park to graze on non-native plants within the Park, especially grasses.
The goats will be tethered to keep them in a certain area and will be moved periodically
when need be. The goats can also be used to manufacture cheese for creating economic
revenue for the Park. The cheese can be marketed as Knockan Hill Cheese.

5.7 Park Management Harmonization
Due to the lack of official Park Management Plans in Saanich and View Royal, it is suggested that in the

future, these two governing bodies and the FKHPS come together to harmonize management priorities,
ideas and resources. For the continuing and long-term care of Knockan Hill Park, all stakeholders should

be clear on the direction and desirable outcomes for management.

6.0 Conclusions
Whatever the landscape, time and persistence are the most important factors in ecological restoration

(Beckwith, 2004; Polster, 2007). By investigating and analyzing the physical, cultural and natural history
of the Park, One Planet Consulting has found that the current condition of the Park could be threatened
by non-native plant species if further removal programs are not implemented. This report outlines
various options for controlling the six major invasive plants in the Park, with the realization that much of
the work is performed by volunteers. With the time and energy commitments of community volunteers
and by the future harmonizing of park policies and management strategies the impacts to native species

and the overall ecological health of the Park will be minimized.
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Glossary of Terms

Aspect: the direction that a study plot faces

Auricle: ear-like outgrowth at the junction of the leaf blade and the leaf sheath

Biodiversity: the variation of organisms within an ecosystem
Cambium: a layer of plant vasculature that produces cells for other parts of the plant
Clutch: a group of young birds hatched at the same time from the same nest

Coastal Douglas-fir biogeoclimatic zone: a geographical area with a relatively uniform macroclimate,
characterized by a mosaic of vegetation, soils and to a lesser extent, animal life reflecting that climate.
The Coastal Douglas-fir zone (CDF) is a subzone characterized by relatively high precipitation in the
summer and a dry climate. The CDF zone forests are not considered to be rainforests. The characteristic
zonal vegetation is Douglas-fir, trailing blackberry, Oregon beaked moss, oceanspray, and Garry oak.

Conifer: a cone-bearing tree

Deciduous: a plant or tree that loses its leaves seasonally

Dermatitis: inflammation of the skin; for example, rashes

Ecosystem: the interactions between all the biotic (living) and abiotic (non-living) aspects of a given area
Ethnoecology: the scientific study of how groups of people understand the ecosystems around them
Faunal inventory: a compilation of all the mammals, birds, reptiles and insects seen at Knockan Hill Park
Fledglings: young birds that have recently left the nest but are still dependant on parental care

Floral community: the variety of plants that grow in a given area

Floral survey: a quadrat-based field survey to identify the diversity of native and non-native flora on the
site. It can provide baseline information on the terrestrial vegetation communities and floral species in
that area

Flourescence: The seed head on grass.
Gall: abnormal swelling of plant tissue caused by insects

Geographic Information Systems (GIS): integrates hardware, software, and data for capturing,
managing, analyzing, and displaying all forms of geographically referenced information

Glumes: thin, dry scales that surround ripe grass seeds

Harmonize: to bring into agreement
Herbaceous: any plant whose leaves and stems die at the end of a growing season

Invasive species: a species occurring, as a result of human activities, beyond its accepted normal
distribution that threatens valued environmental, agricultural or other social resources by the damage it
causes
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Keel: a boat-shaped structure formed by the two lower petals

Keystone species: a species that has a disproportionate effect on its environment relative to its
abundance

Lemma: the lower of the two bracts enclosing the flower in the spikelet of grasses

Ligule: a thin outgrowth at the junction of leaf and leafstalk

Mantle: i KS f 1 8SNJ 6Si¢6SSy GKS SINIKQa ONHzaG FyR 2dzi SN

Meadow: an area dominated by grass, with little to no woody plants

Metamorphic granite and gneiss: rocks that transformed from one type to another through exposure to
high temperatures and pressures

Monoculture: an area that is dominated by a single plant species
Morphological: having to do with the physical appearance of the plant

Mulch(ing): a protective layer of material that insulates the ground and prevents unwanted plants from
growing

Native species: species of plants, animals and insects that inhabit a given area or region in which they
have evolved prior to European settlement around 1600 AD

Nitrogen fixation: the process of turning atmospheric nitrogen (N,) into a usable form, ammonia (NH;)
Orthophotos: composite satellite images
Ovate: egg-shaped

Panicle: a loose, irregularly branched, indeterminate flower cluster

Pathogen: a biological agent that causes disease or illness
Pedicel: the stem of an individual flower
Percent coverage: the percent area that a single plant species occupies within a study plot

Phytotoxins: toxic substances that plants make and possibly excrete, as a form of protection from
predation and parasitism.

Prescribed Burns: planned and controlled burns for specific purposes according to predetermined
conditions

Rain shadow: an area of dry land that lies on the leeward (or downwind) side of a mountain, with
respect to prevailing wind direction

Root crown: the point at which the root and stem of a plant meet
Saprophytic: an organism that gets nutrients from dead organic matter

Savannah: a grassland ecosystem with scattered trees or shrubs
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Slope: the angle of incline of a study plot

Spikelet: the ultimate flower cluster unit in grasses

Stamen: the male sex-organ of a flower
Tepals: used to describe the outer part of a flower when the petals and sepals look the same
Terrane:  LJA SOS 2 Fust th& BoveS by Maipikocess of flate tectonics

Traditional Ecological Knowledge: knowledge, innovations and practices of indigenous and local
communities developed from experience gained over the centuries and adapted to the local culture and
environment

Triclopyr herbicide: used to control woody and broadleaf plants

Vascular cambium: inner bark of trees, the thin layer of living tissue that moves sugars and other
carbohydrates between areas of production (leaves), storage (roots), and growing points

Vegetative reproduction: a form of asexual reproduction, in which parts of the parent plant become
detached and grow daughter plants that are genetically identical

Vernal pool: a small body of water that is only present in the winter, and dries up in the summer
Virion: an individual virus particle
Woodland: an area covered in trees, but which allow light to penetrate to the ground

Xeriscape: the technique of landscaping without the need for supplemental irrigation, generally using
native species
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Appendix 1. Historical Timeline
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Appendix 2. Timeline for invasive species removal
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Appendix 3. Community Survey Form
KNOCKAN HILL PARK COMMUNITY SURVEY

Knockan Hill Park and You

How often do you come to the Park? How do you feel about the current environment of the
| Atleast once a week Park?
| Atleast once a month Poor quality
| Atleast once ayear Okay

I

|

| Pretty good
| Excellent condition
Y

Are you a member of Friends of Knockan Hill Park Have you heard of these organizations?
Society? l Friends of Knockan Hill Park Society
| Yes | Habitat Acquisition Trust
l No |  Garry Oak Ecosystem Recovery Team
| Usedto be

Additional Comments

1. What are your comments on the positive and negative conditions of Knockan Hill Park?

2. What kind of activities do you do in the Park?

About You

1. How long have you lived near the Park?

2. Do you have plants in your garden? If so, what kind of plants?

3. Have you noticed any invasive plants while you are walking in the Park? If so, what were they?

Thank you for your participation!
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Consent Form
Study for Knockan Hill Park Management Plan

One Planet Consulting invites you to participate in creating the Knockan Hill Park Management Plan by
offering your opinions and ideas with regards to the Park.

The purpose of this project is to create a Management Plan for Knockan Hill Park that can be used to
help guide the Park through the coming years. Throughout the course of this project we will be taking
an inventory of the flora and fauna of the Park, identifying and providing possible recommendations for
removal of invasive species, and integrating park management by the municipalities of Saanich and
View Royal. This will be a living document that can be updated in the future. The research is foreseen to
last until August 2008.

Your participation is voluntary and will help us prioritize the key issues and concerns of the community.
We are expecting to be gathering information through the summer of 2008. We may be interested in
taking voice recordings, photographs and statements from participants and using them in presentations
and publications. This information will only be used for the Knockan Hill Park Management Plan, which
will be presented to the Friends of Knockan Hill Park Society and Royal Roads University. Your consent is
required and you can remain anonymous if you prefer. At no time will any specific comments be
attributed to any individual unless specific agreement has been obtained beforehand. All
documentation will be kept strictly confidential. We do not anticipate any costs or inconveniences to
you or the community and we hope this Management Plan will benefit the community as a whole.

You are free not to participate and have the right to withdraw at any time without prejudice to pre-
existing entitlements.

If you have any questions please do not hesitate to contact us (RRU-students-FSAS-environment-
envscnc-bsc-y0708f-calf-mp-teaml@royalroads.ca) or the Project Sponsor, David Trudel, the Secretary
of the Friends of Knockan Hill Park Society at david-trudel@shaw.ca.

If you agree with the above statements and give consent for the use of information for this project
please check the box below, sign and date.

Yes, l agree[ |

Name:

Date:

Signature
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Appendix 4. Possible Sources of Funding
The following programs were identified as sources of funding from the Canadian Heritage website:
http://www.pch.gc.ca/pc-ch/pubs/2007/fin_guide 2007_e.pdf. This is an online document that lists
funding programs for 2007, and some ongoing programs. Some of the programs may not be active
currently or may reactivate in the future. The following list can provide some direction into finding and
securing funds for developing and implementing the goals, objective and action steps identified above
for the creation of KHP Demonstration Park or for any other programs or initiatives that are being
pursued.

F'OZ2ZNAIAY I t S2LJ SAQ t NPINFY

Aboriginal Friendship Centres

Objective

To support the operations of a national and affiliated provincial/territorial associations and Aboriginal Friendship
Centres enabling the provision of a wide range of culturally appropriate programs and services directed at
improving the lives and strengthening the cultural identity of urban Aboriginal people.

Who can apply?

Aboriginal Friendship Centres (AFC) should apply directly to the National Association of Friendship Centres (NAFC),
which administers funding to recipients under a Contribution Agreement with Canadian Heritage.

When is the deadline?

Eligible recipients should contact the NAFC regarding deadlines for application.

For more information

Aboriginal Programs Directorate National Association

Canadian Heritage of Friendship Centres

15 Eddy Street, 7th Floor 275 MaclLaren Street

Gatineau, Quebec Ottawa, Ontario

K1AOMS5 K2POL9

Tel.: 819 994-3835 Tel.: 613 563-4844

Fax: 819 953-2673 Fax: 613 594-3428

E-mail: autochtone aboriginal@pch.gc.ca

Arts and Culture

Arts Presentation Canada

Objective

Arts Presentation Canada gives Canadians direct access to diverse, quality artistic experiences through
the financial assistance to arts presenters (such as festivals) or the organizations that support them.
Who can apply?

wCanadian, non-profit organizations incorporated under Part Il of the Canada Corporations Ar
under corresponding provincial or territorial legislation) that present, in a professional manner, artistic
experiences originating from more than one province or territory or, that strengthen the work of
Canadian performing arts presenters;

w tNBAaSYUSNABR GKId I NS LINRJAYOA
w CANBG blFdA2y ¢NRAROGFE 2N . IFYyR
For more infomation

Please contact the nearest regional office of Canadian Heritage.

£ k@
| 2 dzy OAt k Ly dzh {

BC Healthy Communities
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A
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May provide funding for the initial facilitation of a planning/ steering comity to launch the formation a
5SY2yaidNI GAZ2Y tIF N ® . | khAt ar@aimed3Idehcouthgé &d supportS WaSSR 3
efforts to improve community health and well-being, and to promote optimum human development, in

communities throughout the province. Seed Grants support local and regional groups to undertake

activities and processes that integrate the Healthy Communities approach into everyday thinking and

practice.

http://www.bchealthycommunities.ca/Content/News/Index.asp

Canadian Arts and Heritage Sustebility Program

Objective

The Canadian Arts and Heritage Sustainability Program aims to strengthen the organizational
effectiveness of arts and heritage organizations. It is composed of four program components:
Stabilization Projects, Business Development, Endowment Incentives, and Networking Initiatives.

The Stabilization Projects component helps establish projects that are run by independent, non-profit
organizations governed by representative boards of directors within a specific geographic area.
Stabilization Projects, in turn, support arts and heritage organizations in their areas by offering technical
expertise. Some also offer assistance to reduce deficits and build working capital reserves.

Who can apply?

Independent, not-for-profit stabilization organizations

The Business Development component helps individual arts and heritage organizations that do not have
access to assistance from a Stabilization Project to improve their administrative, organizational, and
financial structures.

Who can apply?

wProfessional not-for-profit arts organizations;

w bl G A Fo-prdfithrofgsgonial arts service organizations;

w t NB T S a-fripdfif hefitage ogjahizations; and

w bl aGA2ylf 2fddprofiN@aieisignd kerithge seryic diganizations. Through the
Endowment Incentives component, the Government of Canada encourages Canadians to donate to arts
2NBFYATFGA2y & o0& LINPGARAY3IA YIGOKAY3 Fdzy RAy3aA: 6KSy
endowment fund.

Who can apply?

Professional not-for-profit arts organizations with an associated public charitable foundation. The
Networking Initiatives component supports, through contributions, pan-Canadian networking projects
whose aim is to develop and strengthen capacity through harnessing the power of artists, the arts, and
culture to build sustainable and healthy communities.

Who can apply?

Not-for-profit organizations.

For more information

Canadian Arts and Heritage Sustainability Program

Canadian Heritage

15 Eddy Street, 3rd Floor

Gatineau, Quebec

K1A OM5

E-mail: cahsp pcapc@pch.gc.ca
Website: www.canadianheritage.qgc.ca/progs/pcapc-cahsp/index_e.cfm
or contact your nearest regional office of Canadian Heritage.
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Cultural Capitals of Canada

Objective

The Cultural Capitals of Canada Program recognizes and supports Canadian municipalities that
implement special projects that support culture and the arts. Each year, Canadian municipalities can
apply for:

w (CWtéral Capital of Canada Award, given to up to five municipalities with an ongoing commitment
to culture and the arts that submit a proposal to support and build a legacy for the arts and culture.

w UniKdBative Cultural Bridges prize (one per year), given to a group of two or more municipalities (in
at least two provinces or territories), for innovative cultural partnerships that focus on reciprocal
cultural exchanges or partnerships to celebrate the community identity of each partner.

Who can apply?

Canadian municipalities, i.e. a town, city, regional municipality, or district with a duly constituted
government, including First Nations, Inuit, and Métis equivalent governments (such as Band Councils),
can apply for an award. The Cultural Capitals of Canada designations are awarded to municipalities
individually or in groups. For the Innovative Cultural Bridges, a group of two or more communities,
located in at least two provinces or territories, must submit a joint application.

Deadline

October 15, 2007, for 2010 awards.

For more information

Toll-free: 1 866 661-0662

Website: www.canadianheritage.gc.ca/progs/ccc/index_e.cfm

Canadian Memory Fund

Objectie

The primary objective of the Canadian Memory Fund is to connect all

/' FYFRAFYya ¢gA0K GKS NAOKSa 2F /Iyl RIQa KSNAGF3AS o8
federal institutions available free of charge via the Internet in both official languages. The Fund will
provide meaningful and seamless access to content that helps deepen an understanding of Canada and
of our rich diversity, especially for the benefit of Canadian youth and students.

Who can apply?

Federal institutions, including all federal departments, agencies, and Crown corporations holding key
02ttt SOGA2ya NBESOlIyd G2 /1 ylIRIQa OdzZ 4§dz2NE | yR KSNA
When is the deadline?

A call for proposals is issued on an annual basis.

For more information

Canadian Culture Online

Canadian Heritage

25 Eddy Street, 3rd Floor (25-3-V)

Gatineau, Quebec

K1A OM5

Tel.: 819 953-4817

Toll-free: 1 866 900-0001

Fax: 819 994-8360

E-mail: ccop-pcce@pch.gc.ca

Website: www.canadianheritage.gc.ca/ccop-pcce
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Community Memories Program

Objectives

¢2 ONBFGS | ylraAaz2ylt 2ytAyS LR2NINIAG 2F /FylFRIQa
stimulate community-museum partnerships in the development of online local history exhibits, and to
strengthen the capacity of smaller museums to create digital content for use on the World Wide Web
and in local programming.

Who can apply?

w t dzo ffok-datit myfseuins that have demonstrated their commitment to work collaboratively
with colleagues across the country by becoming basic or contributing members of the Canadian Heritage
Information Network and the Virtual Museum of Canada; and

w LyadAiddziazya ¢ itim&paigseaff. MstithiBns thakadreyéntire\valiSiteet-mzf of
whose communities are not defined geographically are included in this criterion.

When is the deadline?

A call for proposals is issued on an annual basis.

For more information

Canadian Heritage Information Network (CHIN)

Canadian Heritage

Community Memories Program

15 Eddy Street, 4th Floor (15-4-A)

Gatineau, Quebec

K1A OM5

Tel.: 819 994-1200

Toll-free: 1 800 520-2446

E-mail: service@chin.gc.ca

Cultural Spaces Canada

Objectives

The Cultural Spaces Canada Program (CSC) contributes to improved physical conditions for artistic
creativity and presentation/exhibition. It is designed to increase and improve access for Canadians to
performing arts, visual arts, media arts, and to museum collections, heritage displays, and exhibitions.
CSC supports the improvement, renovation and expansion of arts and heritage facilities, and the
acquisition of specialized equipment. Feasibility studies will not be considered a priority at this point in
time.

Who can apply?

w bRofit arts and heritage organizations operating in a professional manner incorporated under Part
Il of the Canada Corporations Aat under corresponding provincial or territorial legislation

W t NPOAYOAFE KGSNNRG2NREFE 3F2F0SNYYSyhas YdzyAOALNf X
First Nations and Inuit equivalent governments or equivalent Aboriginal peoples institutions or
organizations (Aboriginal peoples include Inuit, Métis, Status and Non-Status people). N.B. Federal
organizations and federal Crown corporations are not eligible for funding.

For more information

Please contact the nearest Canadian Heritage regional office.

Website: www.canadianheritage.gc.ca/progs/ecc-csp/index_e.cfm

Museums Assistance Progm
Objective
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The Museums Assistance program provides financial assistance to Canadian museums and related
AYyaadAGdziazya F2N FOGAGAGASE GKFGY FEFEOAECAGEOGS [yl
museological activities and operations; and foster the preservation, protection, and management of

representative collections of Aboriginal cultures.

Who can apply?

For all components:

w Ly 02 Nl Catadah mugeRnys that provide services to the public year-round, employ at

least the equivalent of one full-time professional staff, sustain and/or have policies for key museological

functions and a three- to five-year strategic/business plan.

w Ly 02 N1t muSeRnIs any Ieryfage service organizations.

For Aboriginal Heritage component:

w LY FTRRAGAZ2YS 1 02NRIAYIET D2@GSNYyAy3a .2RAS& yR !0
support Aboriginal heritage are eligible under this component.

When is the deadline?

February 23, 2007.

For more information

Contact information is provided on the Museums Assistance Program website. A program officer may be

reached at the closest regional office.

Website: www.canadianheritage.gc.ca/pam-map

Youth & Canadian Studies Program

Objectives

The Canadian Studies Program (CSP) encourages young Canadians to gain a

better understanding of their country, its history, stories, people, and systems of government.
Specifically, the Program supports the development of learning materials and activities that contribute
G2 AYONBlIaAy3a &2dz/3 /FYlIRAILYyaQ (y2é6tSR3IS o2dzi [/t
the availability and accessibility of new quality learning materials and activities for use by educators and
young Canadians; builds partnerships in the area of learning materials and activities on Canada through
O22NRAYIFGA2Y 2F (GKS FTSRSNIt 3I20SNYyYSyiQa STFF2NLAT
current

trends and public policy related to learning about Canada. The program supports the development of a
variety of learning materials and

activities through a funding competition. Applicants for the funding competition may request up to 50
percent of the cost required for the research and development costs to develop a print, audio, audio-
visual, or new media learning tool. Projects must meet the priority areas of the funding competition as
well as the general eligibility criteria of the program. In addition, applicants may also include in their
LINR L2 & f | S Idétyakcghianyitie leddriamaterials. Eiaddare available for up to
75 percent of the research and development costs to prepare the guide.

Who can apply?

Legally incorporated Canadian voluntary organizations, non-governmental

organizations, and Canadian private-sector companies or organizations (e.g., Canadian film, computer
software, or print publishers); individual Canadian citizens and landed immigrants; and public and
private schools, school boards, and other educational institutions such as colleges and universities,
when permitted by applicable laws.

When is the deadline?

80 | One Planet Consulting Final Report ¢ 2008


http://www.canadianheritage.gc.ca/pam-map

Please consult the Canadian Studies Program website for more information. N.B. Before you begin with
@2dzNJ NBljdzSad F2NJ TdzyRazX ¢S adza3S aaidopyepkaecaddey & dzf 0 (K
us or download a copy of the Guide from the Canadian Studies Program website. We also encourage you
to contact the Program and discuss your project with a program officer before you submit your request
for funding.

For more informatin

The Canadian Studies Program

Canadian Heritage

12 York Street (12-2-A)

Ottawa, Ontario

K1A OM5

Tel.: 613 998-9030

Toll-free: 1 877 392-4243

Fax: 613 998-9008

E-mail: csp-pec@pch.gc.ca

Website: www.canadianheritage.gc.ca/progs/pec-csp

Young Canada Works

Objective

To provide Canadian youth with summer work experiences and internships. As part of the Government

2F /FyFRIFIQa |, 2dziK 9YLX 2eYSyd { GNI (S3epmbliclagdR Ay LI N
non-profit organizations, Young Canada Works includes the following five components. Student

Summer Jobs

w ,2dzy3 /Iyl RI 22NJ art Byloring éaréek-relitet apioBshy-cdnnegtingy 3 dzl 3 S &
English and French skills to the world of work.

w ,2dzy3 /Iyl RI 22 NJ @leakniigahdBulding skild that doryiettdoxaiedel A 2 v &

options in heritage.

w ,2dzy3 [/ FylFRIF 22NJ] a tIVekhgaldiffereN:R far khg'Abdriginal ddbah Y | 2 dzii K
community by exploring career-related options and building work skills to make a difference in their

urban communities.

Graduate Internships

w ,2dzy3 /Iyl RI 22NJ a I tiThepdmrdmRelpydaveldp tared Fadfectsfos” | S N&R
graduates through projects that help a heritage organization achieve its mandate, in Canada or abroad.

w ,2dzy3 /YRl 22NJa |4 .dAfRAY3a /FNBSNAR Ay 9y3If A
Participants boost their career prospects through projects abroad, involving media, communications,

trade, heritage, and cultural services and products.

Who can apply?

To apply for any Young Canada Works program, you must be legally entitled to work in Canada and be a

Canadian citizen, permanent resident, or have refugee status in Canada. In addition, you must be

between 16 and 30 years of age at the start of your employment.

For more information

Toll-free: 1 800 935-5555

E-mail: ycwcoordinator@pch.gc.ca

Website: www.youngcanadaworks.gc.ca
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éTLC Heritage Legacy Fund Programs

L O— The Heritage Legacy Fund provides financial assistance to registered charities, non-profit organizations and
local governments in support of community projects that conserve and increase the understanding and
appreciation of British Columbia’s heritage resources. Funding is available through two programs:

e Heritage Conservationt for the preservation, rehabilitation and restoration of heritage
resources.

e Heritage Awarenesst for the research, documentation, presentation and publication of
information about specific community heritage resources.

View Heritage Legacy Fund Guidelines [886 KB PDF]

More information and other links found online at:

http://www.heritagelegacyfund.ca/index.html
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Appendix 5. Floral Survey Plot Coordinates
NAD 83, UTM Zone 10

plot number easting northing

1 469309 5368674
2 469309 5368606
3 469038 5368610
4 469139 5368671
5 469005 5368688
6 469108 5368656
7 469163 5368619
8 469065 5368650
9 469005 5368626
10 469031 5368604
11 468970 5368595
12 469056 5368548
13 469128 5368573
14 469165 5368560
15 468004 5368520
16 469070 5368474
17 469001 5368388
18 469010 5368382
19 469028 5368345
20 469040 5368317
21 469038 5368308
22 469060 5368280
23 469052 5368277
24 468982 5368259
25 468965 5368169
26 469017 5368549
27 468962 5368553
28 468954 5368530
29 468977 5368461
30 468963 5368383
31 469305 5368634
32 469208 5368615
33 469089 5368617
34 469056 5368492
35 496051 5368365
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