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1.0 Introduction

Invasive plants are nenative species that pose undesired or negative impacts on native biota and ecosystems,
managed landscapes and/or human health. These species are able to spread quickly, grow rapidly, and thrive in the
new environments, resultingniimpacts to environmental, economic and social systems.

Invasive species contribute to habitat loss. They are able to shatlesmother and displace native plants that

provide valuable habitat in our ecosystems. Some of these plants also produceutostiarees that inhibit the

growth of native species. Others can alter water flow, cause erosion, or increase fire hazard. Invasive plants causing
SIFOK 2F (GKSaS AadadzSa FINBE OdNNByidte F2dzyR Ay {0l ytSe

TheStanley Parknvasive Species ManagemedPlan was creately the Stanley Park Ecology Socié®PES)ut of the

need for guidancen effective invasive plant managememhich has become increasingly challengmthe Park.

This plan was based on ti@ity of Coquitlam Invasive Plant Managem8trategy(2008)with their permissionand
additionalinformationK F & 6 SSy 3 AYySR GKNRBdAAK {t9{ Q& 62N)] NBad2N
GKS 1 y02dz@SNI tIFN] .2FNR aAyOS wnnno {t 9 {fictdraftedferi a |
the Stanley Park Forest Management Plan in 2009 and are updated in this report with new species maps and
methodologies. This report also contains results of sevessarch projects conducted in the Pdnk studentsand
volunteersover the past several years.

1.1 Goals and Objectives

Goatl To promote resilient and diverse forest ecosystems in Stanley Park by managing and controlling alien invasive
plant species in an environmentally sensitive, timely and effective manner.

Objectives EnsiNB NB 3 dzf | NJ Y2y AG2NAy3 2F {iGFyfSe tIFN]JQad F2NB:
LX Fyd Ay¥FSadridArizya FNB NBO23ayAT SR 0SF¥2NB (KSe& KI @S

Prioritize management efforts to focus on invasive species daupto their potential and realized threats to Stanley

t Nl Qa FT2NBad $024884iG8Y4 YR AYTNI &G NHzOG dzNB o

Apply best management practices for invasive plants while taking into account legal requirements, impacts on Park
ecosystems, as well as the safety ofkPstaff, volunteers and visitors.

1.2 The Stanley Park Ecology Society (SPES)

SPES promosgawareness of and respect for the natural woaldd plays a leadership role in the stewardship of
Stanley Park through collaborative initiatives in education, research and conservation.



To enhance the education opportunities in Stanley ParkVilwecouveiPark Board established a partnership with

SPES under aijit operating agreement signed in 1968PES, 2010Fhis agreement named SPES as the primary
provider of landbased education interpretive services in Stanley Park. SPES also advises the VPB on conservation
issues within the &k with an emphasis on wildlife, habitat and Species at Risk. The Park Board provides funding for
some SPES programs and allows for the use of their facilities, such as the Stanley Park Nature House on Lost Lago
FYR (GKS S5AYAYy3 t oleditliestewArdshiF o Stah@yaPdrk i undeftaiéen thiddigh a combination of
education, research and conservation action. To accomplish this role, SPES offers a variety of programs that provid
opportunities forindividuals and groups to be involveddducation and outreach, research, and conservation

actions SPES is a ngmofit park partner and therefore must raise funds to operate through grants, donations and
memberships. The Conservation and Stewardship Progadi@BE&re almost exclusively fundday external donors

and granting agencies although the Park Board also made financial contributions to the program in 2007, 2011 and
2012.

Summary of SPES Guiding Principles for the conservation of Stanley Park:

9 Assess and protect existing native habitat.

9 Protect native biodiversity and the ecological health of the Park.

91 Designate key areas of ecological significance and allocate specific best management practice objectives for
each.

f 'R2LII GKS WLINBOFdzi A2yl NE LINA y O Mnitlde Bat, favalring doseniatiod S
Fd GKS FANRG LINA2NARGEe S@OSYy 6KSy GKSNB Aa y2 (y29
health from those developments.

¢ 'R2LIG YR AYLX SYSy(d I LRtAOe 2F ab2 bSli [2aa¢ 27F

1 Provide or the longterm protection of natural areas in the Park with decisimaking and ongoing
monitoring to track ecological trends.

1.3 SPES Stewardship Programs

Ivy Busterd Community Invasive SpecidBuls

In the summer of 2004 the SPES, at the requeandfwith support from Vancouver Park Boabegan a program of
Englishvy removal, called Ivy Busteengagingvolunteers tomanage the issue a@fivasive English iviHédera helix
that had spread throughout thed?k. Park Board wrkers had removedsy from trees for seeral years and unionized
staff memberswere usually on hand for the original Ivy Busters egdntlend advice and to remove ivy frdmes.
The main focus of theriginallvy Busters programwasto eliminateEnglish ivy fronthe Park anceducate

participants about the impacts that invasive species have on our envirorwigld individualscarried out the
manual removal of plants. Although theggram name and methodology habanged over the years, the geaér
objectives ae the same and continues to provideeveryonein the community an opportunity to contribute to and
learn about invasive species management.

Invasive species management reqasigeholistic approach that looks at the immediate need to reduce the threat of
invasivespet S48 6 KAf S NBO23yAT Ay3d GKIG GkKSe Oly 2yté 6S Wy



days of the Ivy Busters program, the simple removal of the plants was considered effective, but over the years
techniques have changed and now sites reguirore than a ondime visit to ensure the ivy is effectively removed.
This program still aims to remove English ivy from priority areas in the parkabw broader goal of restoring
degraded habitats by removing many different invasive plant spediastipg native species, decommissioning
unsanctioned trails, and adding s woody debris, nest boxes and other enhancements to the. ditess program
now functions with a longerm approach to managing the individual sites includinggwent site visitsand post
event monitoring, mapping, and maintenance

Community members in large groups can remove huge volumes of English ivy.

SPES and théancouverPark Board

SPES coordinates with tMancouvetPark Board on all habitat stewardship projects. Raakf approvesll work sites
prior to work commencing and are informed of pickangas following events. Park Operatitaff remove piles of
invasive specieleft behindby volunteers by truck and thgreen materials are transferred tichmond Energy
Garden and Composting Facilffgrmerly known as Fraser Richmond Soil & Filiraykstaff are also responsible for
dealing withJapanese knotweedPplygonum cuspidatujrandgiant hogweedHKleracleummantegazzianu This is
because these two species are particularly harchanageand have been targeted for injection with herbicide
according torecommendations in th&tanley ParEcological Action PlgfvPBR], 2011)

The winer windstorms of 200@0n T AU NBY3IGKSY SR {t 9{ Qa &2 NJ] A geherdudsid | G A
flood of public interest in our programehich allowed for an increase in our organizational capacity. The
Conservation Prograsdepartment of SPES wiasmedin September 2007 and a fdiine Stewardship Coordinator

was hired to oversee the rapidly growing invasive spe@p®owal programs. Since thethe program has been
focusednot onlyon providing the public with access giewardship activitiegn the Park but also ensuring sound
practices are exercisesb that SPESay a leadership roli invasie species management in Vancouver

Tree lvy

LY20KSNI {t9{ LINRBINIY (GKIFIG FT20dzaSa 2y NBRdAdzOAYy&EQ KS a
program which was implemented in the spring of 2009. In this progkerunteerswork in small teams to document
and carefully remove English ivy climbing and impacting trees, shrubstlagchabitat features irthe Park The



primary goal of the Trekvy program is to slow the dispersal of English ivy in the Park by reducing plants that are
acting as a seed source. It is predicted that the goals of thiggmowill be complete by January 2018 detailed
report with results from the Tree Ivy progrararcbe found irAppendix A.

Special Invasive Species Removal Team (SIRT

The Special Invasive Species Removal Team (SIRT) is a new program created in the fall of 2012 that specializes in
targeting newly emerging and established invasive species in SRatkyThis program engages small teams of
volunteers to carefully document and remove invasive species with the overall goal of eliminating seed sources and
root systems of various invasive species thate only newly emerged in thefk and occur in smialcontrollable
populations.The goal of this program is to manage and control these species before they have the chance to expanc
further into the Park.

Stewardship Mapping

Preliminary mapping surveys for all invasive alien plant spaces

o undertakenby SPES staff and volunteers in Stanley fPank2007-2009
Much of the data was collected by volunteers trained in species
identification as they walked all of the roads and trails in the Pari2011
the maps were updated through a renewed fundingsort from the Park
-] Board For more information please see sectidr2.1

@2y Volunteers

Volunteer time and commitment are central to managing invasive species
in Stanley Park, which includes participation from community members,
schoolgroups,ESL groups, negovernmental organizations, and
corporations.SPES charges a fee for most programsoiver the cost of
having a Stewardship Coordinator and for expenses incurred for tools and
equipment.Maps showingecentSPES restoration work are shown in
AppendixBand a full set of details maps are included in heasivePlant

Mappingfinal reportcreatedby SPES for the Park Bofi8PES], 2012)

Small groups of ammunity volunteers are
needed to address invasive plant
LINPOof SYya &adzOK | aivy@K

1.4 The Need for an Invasive Species Management Plan for Stanley Park

Taking current as well as future conditions into consideration, a rigorous and adaptive invasivegagement
LX Fy Aa YySSRSR (2 SyadiNB GKFG GKS {dryftSe tINywa SO
management practices for the removal of invasive plants has been created and used by SPES Stewardship Prograr

and these methodtogies were also adopted into the 2009 Stanley Park Forest Management Plan.



The 2011 Stanley Park Ecological Action P\4PBR], 201Tecommended thaboth short and long term strategies
be implemented to combat the acute drongoing problems of invasive species. In the short term, it was deemed
necessary to get the most threatening species urgtetrol and at the same timprevent the spread of existing
species and the introduction of nespecies into the park in the longrm. The Park Board approved the plan that
saw the nanagement of invasive plants as a mpitbnged approach that recognizes the immediacy and extent of
the treatment. It was recognized that
while established plants like English ivy &
and Himalayamlackbery mayonly be '
able to bemanaged some newly
introduced and expanding plants,
including knotweed, hogweed, loosestrife
and lamium, should be eradicated
quickly.

This reportis intended to providex
guideline for effective invasive species

as anextstep towards the longerm
maintenance and restoration of the
t I N)] wWa SO02t23A0!I ¢
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2.0 Invasive Plants

Invasive plants araon-native species that pose undesired or negative impacts on native biota and ecosystems,
managed landscapes and/or human health. These species are able to spread quickly, grow rapidly, and thrive in the
new environments, resulting in impacts to envirantal, economic and social systems

Invasive species are considered one of the greatest threats to biodiversity in our world today, second only to habitat
loss. Many invasive plants are able to shade, smother and displace native plants that providduable habitat in

our ecosystems. Some of these plants also produce toxic substances that inhibit the growth of native species, while
others are poisonous to local wildlife or humans. Others can cause damage to abiotic elements of an eeosystem
alteringwater flows, causingrosion, or increasing fire hazard. Invasive plants causing each of these issues can be
F2dzyR Ay {GFytSeé tI Nl Q& T2NBada (G2RI& 0604S8SS ! LWSYyRAE

The introductiornof invasive plant$o an environmentan happen ira numnber of ways. Many invasive speches/e

been introduced into new settings and planted as garden ornamentals. In parks and greenways, many invasive plan
infestations have been started through illegal dumping or improper disposal of garden waste froencesichr

managed areas. Similarly, seeds, fruit and other péaht G G SNJ Ol y 0SS & LINBI| RKORA WAY RZ)
vehicles or shoes to new locations. Due to the fact that Stanleyi®&rkated in an urban settirand is a highraffic

areain terms of vehicles and pedestrigradl of these means of introduction are a concern in the Park.



2.1 Six Key Threats to Biodiversity

Invasive plants pose six key threats to ecological or recreation values in parks and natur@PayedsLilley, City of
Coquitlam Invasive Plant Management Strategy, 2008)

Competitive displacement of native plants and animais/asive plants monopolize resources such as light, moisture,
and soil nutrients that are required by native plants to establish and grow. Invasive species can displace native
species by depriving them of access to resources. However, this likelyoonkg dn sites with very abundant growth
(either of single invasive species or groups of invasive species).

Increased Brk management costsinvasive plants increasefk management costs through either increased
resource management planning (e.g., paijenanagement, park plans, monitoring, gtor the operational cost of
maintaining vegetation communities (e.g., mowing, pruning,
weeding).

Homogenization of regionally distinct plant communities
Invasive plants reduce plant community distinctivenessiting

in loss of unigue plant communities. Conspicuous invasive spe
such as purple loosestrife and yellow flag iris reduce the value
parks for some users because they are associated with loss of
naturalness.

Change in ecosystem functions or dynamilts/asive plants can
impact ecosystems through systematic changes to productivity
disturbance, energy transfer, and other ecological processes o
which plant communities depend. For example, the dense gro
of Himalayan blackberry along streams and tributaries in the Pz
prevents the establishment afativeriparian vegetation.

Purple loosestrife is beautifubut when it invades it is capable of
destroying wetland ecosystems.

Hybridization and genetic effectddybridization is the risk that

genes from invasive plants will mix with closedyated native species. Generally, hybridization only occurs between
different varieties of the same species or between species of the same genusalemlupin species may hybridize
with streambank luping€Lupinus rivularig)vhich is an endangered species founthia Lower Mainland

Risks to human healthFew invasive plants pose risks to human health, particularly during park use or maintenance.
Species that may pose health concerns include: giant kegvphototoxic sap), spurgéaurel (toxic sap), English
holly (toxic berries), and Himalayan blackberry (scratches and punctures from thorns).

1C



2.2 Four Phases of Invasion

Invasion is a temporally and spatially dynamic process as invasive plant populations spread both locally and regione
over time (Figure 1); this invasion process can be divided into four pfRRage & Lilley, City of Coquitlamdsive
Plant Management Strategy, 2008)

ThePreintroduction Phaseccurs before an invasive plant is introduced,; this is a key phase of invasion as the
appropriate management activities could effectively prevent the introduction of invasive plamigevdr, if
prevention is unsuccessful and invasive plants are able to establishitraduction and Establishment Phase
begins. During this phase, invasive plants occur as isolated and sparse populations at or near the point of
introduction; eradication reasures are still feasible at this stage. This plmaag be prolonged as some species
take over 50 years before population growth begins to accelerate. In thefxdnsion Phas@vasive plant
populations expand rapidly and eradication becomes incrghgidifficult. The final phase is tiRostexpansion
Phasewhen invasive plants are widespread and abundant across the landscape; ongoing control activities
must be implemented to reduce impact, but eradication is likely impossible. Species such ay&timala
blackberry and English ivy are in thestexpansion Phase.

Increasing Cost to Manage

>

>

Pre-Introduction Introduction and Expansion Phase
Phase Establishment Phase

llntroduction

b 25-100years? ————————

Post-expansion
Phase

Period of Increasing

Increasing Impact

Increasing Distribution and Abundance

Figurel: General invasion process and management phases over time (Page & Lilley, 2008).
2.3 Invasive Plant Species in Stanley Park

Thereare approximately 97 species of invasive plants that have been documented in Stanley Park. For practical
purposes, these species have been ordered based on the priorities for management. Three specasideeed

& S t stabligh8dand areabundant or widespread in most areas of the patkmalayan blackberrgnglish ivyand
Englishholly (similar to species in tHRostexpansion Phag® ! v 2 1 KSNJ mn & LI&pahdh@ | BB ( & Z
are abundanin some areas, but have litad distribution in other areas. These include plants likpanese

knotweed yellow lamiumand yellow flag irisand are similar to plants in tHexpansion Phas&here are 1Epecies

11



thatl NE 02 y iérdedNE R/ RUgh pNdsity as thisydavelimited distributionand are considered mew
invader(similar to species in thimtroduction and Establishment Phas€hese includd: (i W2 K,y§0rge laairg] NJi
giant hogweed and gorse. A further 73 species have been identified by plant experts and are considered low priority
WOiNF Af aARS ¢ S STRese(pekidgare CoRslered 2 NuBahdedbut appear to baiaimal threat to

natural biodiversity Speas in this category include: Canada thistiemnmon foxgloveandcreeping buttercup

There are severapecies of plant that have not yet been falin Stanley Park but are considered highly invasive and
should be watched for. These include species sigcleafy spurge or carpet burweed (similar to species in the Pre
introduction Phase)Appendix C contains a complete listnoin-native species that exist in the Park based on the
different phases of invasion.

2.4 Links to Climate Change

The Intergovernmetal Panel on Climate Change (IPCC) has reported that “s_ : ﬁ
anthropogenic warming over time has resulted in major changes in NS !
§0242aGS8Y AGNHOGANE FyR TFdzy Ol A zy‘ oY,
4LI30AS4Q 3 S ABPEGC], RB0ADIMate childge/AasSbeen known e m \
to stem from anthropogenic factors such as, lamwer change, 4 A
fragmentation, pollution, as well as invasive spe¢iésbbs & Cramer, 2008) [ =" = 2%
Nonetheless, forests continue to store carborthe form of slowto-rot
cedar logandan estimated 600 tonnes per hectare of carbisistored in
Stanleyt | NJ Q &(B.A. Bhdkwelli&Associates, 2007)
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A range of research has shown that some of potentiakiotp of climate
change, such as elevatedncentration in atmospheric G@nd ritrogen
disposition, may increase the invasiveness of some plant species. Witha ;1 hogweed is not only invasive
predicted ingease in the number of invasive plamstering our ecosystems, put also a human health hazardue

AG Aa LZaarofsS GKFG GKS&S LR GSYUA kthe phoboiiify iddapl § Ay O
ecosystem properties in ways that feed back to affect many components of

3t 20 f (DDkes &NBNey, 1999)

Although fastgrowing stands of trees, notably the pedtrricane Frieda Doughis stands, are helping to remove
greenhouse gases from the atmosphere, other areas are likely to be giving off more greenhouse gases than they ar
absorbing. Invasive plantfestations exacerbate greenhouse gas emissions by displacing native plants and increasin
fire hazards. Any occurrence of forest fire, disease outbreak, or a¢agje windthrow event will cause a surge of
carbon release. Therefore, maintenance of alttgaforest in Stanley Park is the best way to maximize its net
greenhouse gas benefit.
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2.5 Invasive Plant Research in Stanley Park

Research studies on invasive plant management have been conducted in Stanley\Rédukteers,studentsand
professionabcientists. A large portion of the researctsfiacused on the management of English ivy since itis an
established species of high priority in the Park; however, other high priority species have also been studied and
monitored, such as Himalayan blackiyeand giant
knotweed.

2.5.1 Invasive Plant Mapping

On May 6, 2010, the VRirected staff to form a working
group with SPES to prioritize previously identified stenn
restoration and enhancement activities to benefit the
ecological health and biodiversity of Stanley Park. On Janu
17, 2011, the VPB approved a series of mewnded actions
to improve the ecological integrity of Stanley Park with the
SPES aludingUhvasive plant speci€s | a@ea bfyoncern. "
In June 2011, the VPB and SPES finalized contracts to update

English ivy isctually native to the Caucasus
its invasive plant species mapping and integrate this
) s P < oA . Mgountains in Russia. lIis shadelerance and 5
y ¥ 2 N‘N_I . Q_Y Ayuz _ UKS =+ t_ : Q_a a§h%/%5|%wlrl’?r§c}}jlgsong Make%.h%my“ A2y {¢@
(GIS). Funding specified the mapping of several invasive plapf,asive in the Pacific Northwest.
species along edges in Stanley Park, four of which were also
targeted to bemappedextensivelyin the 2006 windstorm blowdown areas.

In &nuary 2012, areport vilJNB RdzOS R dzLl2y O2 Y LI S i A 2 vy InZadive Bl&@apping inJLJA y 3
Stanley Pdr @i report includedupdated maps of 20 invasive plant specigsund throughoutthe Park maps of

past SPES restoration sitasd maps of targeted invasive specigsall of the blowdown aread'te report also
provided detailed methodology for the mapping and a descriptibthe development of operational systertrs
update mapsn continuing collaboration witvWPBstaffincludingaddf 3 G KSY G2 GKS / Ad&Qa

I+

A 2 4 A X

5FGF O2ftf SOGSR FNBY G(GKA& YIFLILAYy3a LINRB2SOG 61 a dzaSR i
for use in an invasive species management plan for the Park. The updated maps by species and binahedeare
in Appendix C of this report and the full report can be found inRbblicationssection of the SPES website.

2.5.2 English ivy Mapping

Several studerstand SPES survey teams have studied invasive species in the Park. The earliest study, undertaken b
UBC Environmental Science students, looked at the effects and control options for English ivy, the most extensive
alien invasive plant in the Park.

13



The stidentsconducted vegetation surveys at two sites similar in forest characteristics, but one site contained a
dense undergrowth of ivy. The results of their statistical analysis showed that there was some difference in species
composition between the two sis for shrubs and mosses, but not for ferns. They also found that there were more
plant species in the nivy site and there was a statistically significant relationship between increased ivy density and
decreased species diversity within the ivy s{@sinn & Best , 2002)

One of he most significantontributionsfrom this group of students was the first GIS map of the Parkir map
showed 25 lctares of ivy covered grourmhsed on an earlier study completed in 1998. Etéagher then Director
of Maintenance Services for Stanley Pai{jdved that the total area ofvy infestation could be as high as 75
hectares. Since the forested area of Stanley Park is about@&@res, these estimates shedthat ivy halinvaded
from 10% to 30% of thedk.R. Pallochuck, a Park Board employee, pexvah approximate representationf vy
locations and abundance (light blue cross hatched arekgure?). The mapslsoshowed a clear correlation
between the area of ivy preseaid the distance from roads and trails. This may be due to theaserklight
availability inedge habitats, the increased ability of invasive plants to spreaisiared areas, or becausggh
traffic routes provide a source of infestation from seedslumping of garden waste.

vy Area 2009
Oto25 %
Point
Region
25t050 %
4 Poirt
- Region
S0to75 %
X Point

B Region

7510 100 %
X Poirt
Redgion

lvy Area 1996

Mapinfo

Wsraniey I‘Alk@.?:v saciEy

Figure2: Prdiminary survey map of Englislvy extent in Stanley Park comparing 2002 and 2009 data (SPES).
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Between 20072009 ivy mapping was again undertaken by volunteers and staff of SPES. Mapseatedusing the
data collected showing the distribution and pent cover of ivy in areas throughotite Park. Areas with light ivy
cover (yellow) indicate areas ivy removal in the Parkiffure 2).

2.5.3 Invasive Species Spread Analysis

The second mapng study of invasive species in the Park was undertaken by Simon Fraser University GIS students.
The students mapped the locations of all Himalayan blackberry and Japanese knotweed plants they could see by
walking all of the Park trails and seawall. plepose of the study was to conduct a spatial analysis of these two
highly invasive plants following the 2006 windstorm to determine priority areas for removal in the Park. The
parameters they analyzed to create a land suitability index included: thef&ike patch, the proximity of the patch

to a blowdown area, the type of canopy cover (closed versus open), and the proximity to streams and water bodies
(Christiansen & Bondzio, 200Mhese parameters were used in conjunctigith Gobal PositioningSystem (GPS)

data of current plant locations collected in the field to create a map that shows where this phery spread. In

Figure 3 an increasing probability of colonization by these plants is depicted by the transition frrblda to

yellow shading (i.e., light yellow areas have the highest probability of colonizafioey.found that tackberry tends

to spread anywhere where there are openings or disturbances and knotweed spreads faster along waterways.

Figure3: Multicriteria analysis of land suitability for Himalayan blackberrleft) and giant knotweedright), Stanley Park
(Christiansen & Bondzio, 2007).

2.5.4 The Effects of Himalayan Blackberry on Biodiversity

Although awareness of the problerassociated with the spread of invasive plant species has grown in the last few
years, true quantitative measures of their impacts are still lacking. Invasive plants undoubtedly have an economic
impact; however, in an urban setting their effects are naiye ¥ dzt £t 8 dzy RSNER(G22R® | NBOSYy
Caroline Astleyanalyzed the impact of a widespread and familiar invasive plant species, Himalayan bladkbbuy (
armeniacudormerly discolo), to determine what impact it has on local biodiversity. To measure this, an inventory of
breeding birds in blackberig 2 YA Y F § SR YR ayl Gdz2NI £ ¢ fFyRaoOl LISa gl a |
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monocultures of blackberry and the overall diversifypboeeding birds in areas dominated by blackberry to habitats
with a greater diversity of native vegetation species showed that differences were present in terms of breeding bird
diversity. Stanley Park offered an ideal location for studying the impadtiackberry on bird diversity as there are
several large patches of blackberry adjacent to forest and shrubs.

Through the study, the following birds were noted in each of the blackberry and natural hgb#at¥able 1)The

number of birds in the natutahabitat outnumbeedthe birds in the blackberry by almost 2:1. In addition, 24

different species of birds were detected in the natural habitat while only 11 were found in the blackberry. Anecdotal
observations also suggest that five species of birds lmeagctively using the blackberry for nesting habitat. These
FNBY !yylFQa KdzYYAYy3IoANRI NUZF 2 dza Haddpyttedi@vbde NRatgh thas8 NA O
five species may be using the blackberries, many more are expected to usapactedhabitats. Based on the

findings of this study so far, it appears that monocultures of blackberry haegativeimpact on breeding bird
diversity(Astley, 201Q)

Tablel: Bird species recorded in Hinleyan blackberry Rubus armeniacysand natural habitats (Astley, 2010).

Species Blackberry Natural
American goldfinch 2 3
American robin 10
Blackcapped chickadee 10
.S6A01Qa 6NBY
Blackheaded grosbeak
Darkeyed junco

Great blueheron
Goldencrowned kinglet
House finch

Northern flicker

Pine siskin

Pacifieslope flycatcher
Rubycrowned kinglet
Rufous hummingbird

Song sparrow

Spotted towhee

{6l AyazyQa (K
Unknown flycatcher
Unknown warbler
Violetgreen swallow
White-crowned sparrow
Willow flycatcher

Winter wren

Yellow warbler
Yellowrumped warbler

[ee]

[

[EnY

HIO|OIN(O|(O|O 0|0 (RPN |FP|IFP(O(0O|0O|FR|O|O0|(~O|O|F

o] o
OIRP(WO|IW|IR[FP|IFPIOINO|R([FPIFPIFPIFRPININW(O|O |-
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2.5.5 Stanley Park Environmental Art Project

In the spring of 2009, the Ivy Project was initiated by SPES/Aaitbouveiartist Sharon Kalligirough the Stanley

Park Environmental Art Project. Working collaboratively, the overall goal of the project waptiop@se invasive

plant materials in ways that would turn their negative impacts into positive ecological and social benefits through an
artistic and ecologically restorative process. The project was very successful in achieving the desired goal and its
corresponding objectives. English ivy and Himalayan blackberry were found to be particularity useful and effective
invasive plants specidsr repurposing into wildlife habitat structures and restorative material, and in maintaining or
enhancing site biomass. No-geowth of invasive plant material was observed following the plant drying process and
after material was installed in the parkative wildlife and plant use of structures wamnimal, but this will likely

increase with time and structure decomposition. A final report from the project can be found in Appendix D.

Vancouver artist Sharon Kalliseaves English
ivy removed from the park into habitat
structures that replace biomass and stabilize
soils.

% \"v m}l - i

e ’3. —'41"% : }J L

3.0 Management Approach

As mentioned earlier in this document, invasive plants generally exhibit four stages of invasiortrqaaction,
introduction and establishment, expansion, and pespansiorn(Page & Lilley, City of Coquitlam Invasive Plant
Managenent Strategy, 2008)n order to effectively manage invasive plants in the Park, strategies should therefore
target these different stages of invasion. The four stages for Invasive Plant Management include:

Prevention

Early Detection and Rapid Resge (EDRR)
Integrated Pest Management (IPM)
Ongoing Management

=A =4 =4 =
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3.1 Prevention

Theeasiest and most cogtffectiveway to
reduce the impacts of invasive plants is to {4y
prevent them from establishing. !
Unfortunately, most of the invasive plants £
that are considered invasive in the Pacific §
Northwest are already established in )
Stanley Park, reducing the effectiveness of b

prevention strategies. However, prevention
can also be effective in reducing or slowing
the establishment of existing invasive plant
in areas of the Park that have not yet been
invaded.For example, forested areas with

minimal to no human activity have fewer  community volunteers must work with extra caution when removing
infestations of English ivy than areas near invasives in blowdown areas or environmentally sensitive sites.
trails and roadsPrevention is also

important as species that are currently not considered invasive may become a prisblbenfuture, particularly in
with the effects ofclimate change.

Currently there are oty a handful of examples of prevention techniques being employed to stop the introduction of
new species into Stanley Park:

Park operations staff are informed about the problem of invasive species in natural areas through the Stanley Park
ForestManagemen®lan (VBPR, 2009). The use of invasive plants in gardens and other cultivated areas is addresse
0KNRdAK AYUSNylrt YSOKFIyAavYax

SPES and Park Board staff recently worked together to create educational materiatsrtofrairk users, Park staff
and Rark st&keholders about their role in preventing the spread of invaspexies This included a poster to be
distributed to keyareas throughout the &k as well as in staff lunch roopmeeeting placesand other work areas to
inform readers about the top 10 ingave plantsand how to stop their spread (see Appendix E). Additionally a
informative handout was created to be diditited to Rark stakeholders including businesses, renters, filming crews
and operations crews. This hdaut will hopefully be used byak staff when issuing perrts and overseeing works in
the Rark so that outside parties are aware of their role in preventing the introduction of new species or daa gir
existing species in theaFk (see Appendix E).

Strategic Actions:

0 Imposerestrictions on the use and movement of plants or plant parts to prevent the establishment of new
invasive species or populations.

0 Review RBrk management plans to restrict or prevent the use of known invasive plants.

0 Research further information on invasiplants in the Pacific Northwest to identify emerging species before
they establish in the Park.
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Giant hogweed is sparse in the Park and management should focus both on prevention of new populations
throughplanting in gardenand early detection and ragh response.

Use communication and education as the primary tool for preventing the introduction and distribution of
invasive plants.

Map and monitor the distribution aémerging invasive plants every twears to assess the effectiveness of
prevention acions.

Large groups of volunteers, such as corporate groups. will help clear large tracts of English ivy from less sensitivedsitgs
deserts such as those found on the east side of the park, near Avison Trail and around Third Beach.

3.1.1 TIPS forpreventing the spread of invasive species

The followindist outlines selected argeted Invasive Plant Solutioffsl.P.5for howto prevent the spread of
invasive speeis, by activitf[IPCBC] , 2010)

General

0 Maintain and restore ecosystem health to increase native plant community resilience against unwanted
invaders.

0 Revegetate disturbed areas with regionally appropriate (e.g. native);ineasive, norpersistentseed
mixturesor plants.

o Clean equipment, vehicles, recreational gear, pets, and clothes and dispose of plant seeds and plant parts
accordingly.

o Cortrol invasive plants prior to flowering or seed development using Integrated Pest Management (IPM)

techniques.
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Park Operations and Maintenance

o Determine priority invasive plant species within your operating area.

o Stay informed through collmrationswith regional expertand assist staff and contractors to identify and
minimize spread of invasive plant species within your operating area.

0 Increase awareness as to the identification of invasive plants and their impacts.

o Minimize soil disturbance andtan desirable ggetation during all operations.

o Carry out regular detection surveys and record the locations of invasive plants in your operating area.

o0 Keep equipment out of areas infested by invasive plants and keep equipment yards and storage ar#as free
invasive plants.

0 Regularly inspect the undercarriages of vehicles and remove any plant material found.

0 Use only clean matials, such as soil and graviel, maintenance operations or restoration activities.

0 Wash plant seeds and propagules from peaayear, equipment, vehicles and machinery at designated
cleaning stations before leaving infested sites.

o Ensure soil that is being moved does not contain invasive plant seeds or propagules.

0 Minimize unnecessanod disturbance during roadrail, andother maintenance.

0 Revegetate disturbed areas as soon after disturbance as possible using an appropriate combination of
planting, seeding, and/or mulching.

o Treat infestations of invasive plants prior to disturbance {jpeatment).

Gardening

0 Learn abouinvasive plants in your area and select the right plant for the right place. Be suspicious of exotic
LX Fyda LINPY2GSR a aFI-A8SHENKBEIRSING ¢ RSIA & JA MR N2 a4

0 Check with SPES or someone at the Invasive PlantiCotiBC or call-888WEEDSBC to see if a plant is
invasive in your area.

0 Request only nofinvasive plants from your local nursery and gardening centre.

o0 Control established invasive plants using site and species appropriate methods. For example, livamd pul
digging, cutting, and mowing.

o Deadhead (remove) flowers, seedpods, and berries of known invasive plants to prevent reproduction througt
seeds and to reduce seed spread by birds, wildlife, pets, and people.

o0 Trade only nofinvasive plants and seeds Wwibther gardeners.

0 Replace invasive plants with némvasive exotic or native alternatives.

o /2yadzZ i GKS .atQ& Ay ! LIWSYRAE C 2N asSs (KS Lygl a
more aboutnorA Y @ A A @S | £ G SNY I osk bBaatedipiantsK 2 NIi A Odzf (G dzZNB Qa Y

o Dispose of invasive plant parts arekds responsibly (i.e., bag and landfilincinerate) and avoid

conventionallycompostingnvasive plants, as they may quicklyagtablish
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3.2 Early Detection and Rapid Response

Earlydetection and rapid response has been the standard focus of invasive plant management as-gffectige
and relatively successful. Sites with small and/or recent invasive plant introductions have the best potential for
successful control or eradicati. Success, however, depends on two distinct activities that can be difficult to
combine.

The early detection component requires knowledge of an invasi
plant before it establishes; this is based on information from oth
areas with similar environmentabnditions. For example, plants
that are invasive in maritime areas of Western Europe are ofte
invasive in coastal BC. As well, it requiregtmground
monitoring by professionals or experienced volunteers who are {3
able to identify the plant. Taxonomdonfusion and the lack of
gualified observers can reduce effectiveness. Mapping and data
management are also essential to make observations usable to, .
those responsible for control activities.

Rapid response measures use established control and restorati ‘." :
measures to eradicate small populations of new invasive plantsis
Overall success of this component is limited by the effectiveness
of the specific control method. Success also depends on having
adequate resources to respond to invasive plant populations
before they expand.

Strategic Actios:
Daphne laurel is a new invader and only found

o 58St 2L I YR RA a bfjwknisdkélpto be UYnea fey Igeaions inktie dack making it a prime
invasive in Stanley Park if introduced, or are at initial ~ target for rapid response.
stages of invasion when eradication is possible.

o Use communitybased monitoring to identify and track emerging invasive species. This should include
providing identificatiorand mapping information, or initial development of a wiesed tool for managing
information. SPES should continue managing GIS data of invasive species in the Park and collecting new de
with the help of community volunteers.

o Designataesources and dedate time toeradicating small populations of giant hogweed, Japanese
knotweed, and other emerging invasive plants.

o Sites on the outer edge of population expansion should be a priority because their control will limit further
invasion. This is consideradconfinement strategy.
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3.3 Integrated Pest Management

The City of Vancouver was the first municipality in Canada to addptegratedPest ManagementiPM) approach

to managing pest infestations in 1987. In iR approach, cultural, mechanical, abtlogical pest controls are

used in preferenceverchemical pesticides. According to the City of Vancouver website, the program has allowed
the city to focus on pest prevention, which has reduced and in some cases even eliminated our dependence on
pesticides.

IPM is a decisiemaking process that includes identification and inventory of invasive plant populations, assessment
of the risks that they pose, development of wigiformed control optiongthat may include a number of methojs
site treatment,and monitoring.

As invasive plant populations expand rapidly (i.e. during the expansioe)ypaadication measures become
increasingly difficult. Rather, control measures should be taken to prevent invasive plant populations from expanding
by targeting ppulations at the outer boundary of expansion. In addition to controlling their expansion, restoration
measures should also be taken by replacing invasive plant populations with native-mvasive species. The

desired plant community is one thatisd@mNJ f t @ O02YLI2aSR 2F yIFGAQGS LI FyGaT
environmental conditions, maintain or increase ecological function, recreation use, and aesthetic value, and is also
low-maintenance and seBustaining.

In Stanley Park the IPMqmess for invasive plant species has largely been identified and undertaken by SPES. Since
2004 SPES has been engaged with Invasive Species Management with the cooperationrifBoardaln 2009,

SPES aided the creation of the imasive plant sectionf the Stanley Park Forest Management RBiA. Blackwell &
Associates, 2007)n this documentspecific actions towards the prevention andegd of invasive plants in theaFk

were identified including the following:

 Toem dzNBE NBIdzZ NI Y2YAG2NAy3 2F {GlyftSe tFN]JQa ¥F2N
AYy@rargsS LXFyld AyFSaidldaArazya NB NBO23ayAl SR 0ST2

1 To prioritize management efforts to focus on invasive spemiesrding to their potential and realized
GKNBFdGa G2 {aGFrytSe tIN]JQa FT2NBaid SoOz2aeadasSvya |yR

1 To apply best management practices for invasive plants while taking into account legal requirements,
impacts on Park ecosystems, as well as the safeBark staff, volunteers and visitors.

The plan also included an appendix with a first iteration of the Best Management Practices (BMPs) which have since
been updated and are included in Appendix F of this document. Between 2007 and 2011, SPES hadiclidimg

a majority of the invasive species management in the park, working closely in tandem with the Park Board on a
variety of restoration areadhe Stanley ParkEcological Action PlgfivPBR], 2011utlined more directves for Park

Board and SPES in the management of Invasive Species. This new plan addressed an increased need for urgency
the issues of invasive plants in Stanley Park and included actions such as:

Active resbration work to remove invasive speciasd restore habitat

Creating better and more ufp-date maps of species

Craating detailed maps of invasive specieblowdown areas

Secuing equipment and use chemical controls for select spegiesowtweed and hogweed.

=A =4 =4 =
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1 Creaingbetter tracking of restoration areas

The main way that SPES and VPB uses IPM process in Stanley Park is through the BMP documents and this Invasi
Plant Management Plan.

3.4 Best Management Practices for Invasive Species Management

Best management padices (BMPs) can be defined as the most efficient (i.e. least amount of effort) and effeetive (
best results) way of accomplishing a t&sh this case, managing and controlling invasive plants in Stanley Park.
BMPs are based on repeatable procedures
that have proven themselves over time for =
large numbers of people

In order for management, control, and
removal of invasive plant specitsbe
successfylBMPs must be integrated into
current operations in Stanley Park; take into’ "_ 2
consideration legal muirements (such as thee
breeding bird season as legislated in the k¥ >
Wildlife Act), and promote management '—’ :
practices while minimizing impacts to Stanlegs
t I N] Qa SO2aeaiasSvya |
BMPs for the major invasive plant species i
Stanley Park arerpvided inAppendix F.

Small groups of dedicated youth volunteers come to the park in the
summer to help with target species such as yellow flag iris and purple
loosestrife.

3.5 Setting Priorities

In the management of invasive species, it is important to select sites by setting priorities that will allow for the
greatest success. Considering that exotic plant invagiensrally exhibit four stages of invasjas discussed earlier,
setting priorities for invasivepecies management should alsoli@esed on:

the feasibility of control

ecological value or sensitivity of the affected habitat
the existing or potential impasbf the invasive plant
community interests

o O O O

Secies that are the most highigvasive and a newly emerging in thedPk should be prioritized over those that are
well established because they have an incredsagibility of control For species that are already widespread and
well established, such as English ivy, prioritiestrbasset in a logical way to manage the problem. For example,
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of lowest concentration to higkst concentration). Likewise, invasive spegiietruding on sensitive areas such as
streams, wetlands, or wet forest sites stdibe addressed before species marginal or already degraded habitats
(such as along roads or in cultivated areas). However, since much of the work in Stanley Parbysvibtungeers,

ease of accessibilitgafety,and proximity to transportation are alsmajor factosin site selection. Also, it is
AYLRNIGFYyG (2 O2y iNRf GKS TFdzidzNB ALINBIFIR 2F (KSasS &aLlS
conjundion with controlling current infestations. Table 2 outlinge priorities for action in the management of

invasive species.

Table2: Priorities for action in the management of invasive species.

Factors Lower priority A Highestpriority
Size of area infested Large Medium Small
Density in invaded areas > 40% coverage 10-40% coverage <10% coverage

New introduction/ just

Degree of establishment Wellestablished Somewhat established . .
getting established

Potential negative impact

Low Medium High
to Park Ecosystems

As an example dfow prioritiesare set in other areas of theower Mainlandthe recommended approach to invasive
species management in the Still Creek watershedd@focus initial management activities on sitekere

ecological values are compromised by invasive plant dominance, but that have a good potential for improvement
secondary emphasis is placed on sites and activities that can beasskgEmonstration projects, both for increasing
public awarenessand S G Ay 3 NB &0 2 (Rhgd, 2P ( SOKY Alj dzSaé

Strategic Actions, general:

o0 Target small patches of newly established species as the highest priority for immediate action especially
focusing on environmentally sensitive areas.

o Sites with weHestablished monocultures of Himalayan blackberry, reed canary grass, and/or Japanese
knotweed usually have reduced ecological values and are suitable for isizde removal techniques such as
mowing, tilling, mulching, or (where suitable) herbiziuse. These species should beevented from forming
dense thickets wherever possible but gadiarly in riparian and blowdown areas.

0 Sites in upstream riparian areas should be a priority if they have the potential to disperse downstream. Many
ALISOASE 60SPADPE WFHLIyYySasS (1y208SSR:E LRI AOSYlIyQa KS
through water movement. Control strategies should initially focus on source populations at the most
upstream point in the watershed to prevent-establishment.

o Demonstration projects in high profile or accessible areas are important for testing teesngoua promoting
invasive plant management.

o Sites with high community interest should be considered a higher priority. Community involvement is
essential for successful invasive species management; the selection of priority sites should include
communityparticipation and interest.
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Strategic Actions, by species:

(0]

4.0 Management Activities

The management activities described in this sectid
canbe applied to carry out effective invasive plant
control and restoration of degraded sites. The
specificmethods used for each plant specimsist

for each can be found in the BidihAppendix F.
Table 3 shows the most effective control methods
for the most commorinvasive plant species

English ivy in forest habitats should be removed with a focus on preventing its spread and working in areas ¢
low concentration to areas of high concentration. This should include removing ssokdted populations

before they establish and spread iersitive habitat areas, such Bkwdown areas and Wildlife

Management Emphasis Areas (MEAS; equivalent to ESAS), as well as cutting back ivy growth on tree trunks
and canopies in large, estableshpopulations.

English hdy is extensive throughout theal’k and efforts should be made to control its further spread. Small,
newly established patches should be removed from sensitive areas and restoration areas and large, fruiting
plants should be tayeted for priority removal.

Yellow lamium is less of a problem than English ivy because it does not grow on tree trunks and canopies ar
does not generally disperse by seed. All populations establish vegetatively, mainly from garden waste
dumping. Howeveryellow lamium appears to be becoming much moraratant in several areas of thafk

and can form dense understories in forest stands.

Yellow flag iris and purple loosestrgbould be removedh wetlands and notforested riparian zones
particularlyaround Beaver Lake and Lost Lagoon.

Giant hogweed should immediately be removed in any habitat. Removal of entire plants has been done by
Park Board staff in known areas. SPES will continue working with the Park Board to monitor and control the
dispersal of @nt hogweed. Eradication strategies for this species will include using herbicides (glyphosates).
All Japanese knotweed (and other knotweeds) should be removed immediately with priority given to riparian
areas from which it can spread. Japanese knotwaisderses through waterborne movement of root

fragments and removing populations within or near stream channels should be undertaken before upslope
removal; it may rarely disperse using seeds. It is less of a problem dnpaoian areas provided it is hdlail-
mowed and the soil is not disturbed which promote spread.

(represented by the green boxes After the 2006 windstorm SPES volunteers proactively worked to

remove blackberry and other shadatolerant species in these areas.

It should beacknowledgedhat invasive plant
control can be in aaflict with thevalues of some
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Park users, and if done iparopriately, can impact otherdek values. Thereforghe followingactions are

recommended:

o0 Review and update information dhe control and restoration methods that are appropriate for different
situations inStanley Park

o Follow existing best management practices for invasive plant management in riparian areas in Stanley Park,

particularly for the appropriate use of mowing, brush cutting, and mulching.

0 Avoid vegetation clearing work in the bird nesting seasetween April 1 and July 31, unless nest searches

are undertaken.

o Consult with regular &k users, the local community, and stewardship graiopsrovide
awareness/education arounplanned large scale vegetation management projects. The potential negativ

effects of invasig plants on Rrk values, including wildlife habitat, should be emphasized.

Table3: Summary of effectiveness for a range of control methods for some invasive plants found in Stanley Park.

A value of 0 indicateimeffectiveness, while a value of 3 indicates proven effectiveness. A vallienaficates treatments may
provoke infestation by increasing seed germination or dispersing root fragments. The information included in this chart is

adapted from the City o€oquitlam Invasive Plant Management Strategy (Page and Lilley, 2008). Permission for use granted by

Lanny Englund, City of Coquitlam.

Control Himalayan | English | Yellow | Knotweed | Morning | Purple Scotch | Giant
Method Blackberry | vy Lamium | (+ others) | Glory Loosestrife | Broom | Hogweed
Mowing 2 1* o* -1 1 1* 1 1
Pruning 2 3 0 0 0 1 1 1"
Raking n/a 1 1 n/a 1 n/a n/a 0
Brush cutting | 2 1* 0 -1 0 o* 1 1
Root pulling | 1 2 2 0 2 2 3 0
Root cutting | 1 1 1 -1 2 n/a 1 3
Tilling 2 1* 1* -1* 2 2* -1 2
Excavating | 3 2* 2* 3 2 2% 2 3
Mulchind’ 2 nfi* 1 0 1 0 1 1
Geotextile 2 n/i* n/i* 2 2 0 0 2
Insect pest n/a n/a n/a n/a n/a 3 n/a n/a
zzrc:ione n/a n/a n/a 3 n/a n/a n/a 3
Symbols
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* Control methods are generally inappropriate for the type of habitat in wthielspecies is found (e.g. forested areas cannot be
mowed).

n/a not applicable
no information

=}
=

a pigs, cattle, sheep

b by hand

c excavation of roots and surrounding soil

d deciduous or mixed chips appr@%.cm in depth

e injection of glyphosate intthe stem using specialized equipment

f ivy removal from trees only

g introduction and maintenance of Galerucella beetles

h prevents flower development

i depends on the age of knotweed plants (established plants may be difficult to kill with herbicides)
4.1 Timing

When conducting restoration of areas infected with invasive plant speciesydhieis recommended during the
growing season when plants are visible and have put energy into leaf and flewelopment Some species, such as
English ivgrow year round, while othersuch as Scotch broom must be removed early in the growing season to
prevent the dispersal of seed. Timing of all control methods should take into account the breeding bird season,
fisheries window, and other potential seasoimapacts. Appendix G gives an overview of information on the
appropriate timing ofnvasiveplant species management for the most comnspeciesTable 4below provides
information on the timing of selected removal methods discussed in the followingpsscti

Table4: Recommended timing for prescribed control methods.
The information included in this chart is adapted from the City of Coquitlam Invasive Plant Management Strategy
(Page and Lilley, 2008). Permission for use grantdcgabgy Englund, City of Coquitlam.

Control Himalayan| English | Yellow Knotweed Morning | Purple Scotch | Giant
Method Blackberry| lvy Lamium Glory Loosestrife | Broom | Hogweed
. Late July Late July May-
M May- I -
owing Sept n/a n/a SepP ay-Sept | JulySept Juné May-Juné
L I Late Jul May-
Pruning Szt;Ju y n/a n/a Sepf’ y n/a JulySept Junyé‘ May-Juné
Raking n/a Allyear | n/a n/a May-Sept | n/a n/a 0
Late Jul May-
Brushcutting ate uy n/a n/a n/a n/a n/a Y May-Juné
Sept Juné
L I Dec
Root pulling Szt;Ju y Allyear | Allyear | n/a May-Sept | May-June® Juné Apr-June
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Late Jul
Root cutting Sept y Allyear | Allyear | n/a May-Sept | n/a
Late Jul
Tilling Sept y Allyear | Allyear | n/a May-Sept | n/a n/a AprJune
Excavating | All year Allyear | Allyear | Allyear May-Sept | May-Juné&?® | All year | Apr-Aug
. Late July May-
Woodchips n/a n/a All year May-Sept | n/a n/a
P Sept y y=ep June
Late Jul
Geotextile Sept y n/a n/a All year All year n/a n/a All year
Insect pest | n/a n/a n/a n/a n/a All yeaf n/a n/a
Stem
S n/a n/a n/a AugSepfi n/a n/a n/a May
injection
Symbols
a Before seeds have formed
b Mowing or pruning must be accompanied by removal of stems from the site to prevent resprouting or collection and on
site mulching/composting during hot weather
c Scotch broom can be pulled at any time of the year exebph seeds are present (to prevent dispersal)
d Herbicide use after cutting and 1 m high regrowth
e Repeated introductions of Galarucella may be required for successful establishmerdgabieshment)
* Purple loosestrife must blemoved during the breeding bird season and outside of the fisheries window because this is

the only time it is visible, but also before the seeds have set. Extreme care should be taken when working in wetlaadisand ri

areas at this time.

4.2 Pre-restoration Planning

Prior to any invasive plant magement work being done in theaFx,
there are several steps that must be taken to ensure the success (
the chosen methodology:

Site selection Sites to be restorechaybe selected based oseverad

different factors

1 Priories as outlined in section 3above

9 Grant deliverables or directives under which the work is funde
1 Accessibility and proximity to facilities to accommodate

volunteer abilities and group size

There is only a short window of time for working to
remove invasive species in wetlands in summer, after
bird breeding time, vhen those species are flowering bu

prior to seed dispersal.




9 Seasonal timing and work windows as outlined in section 4.1 above

Site assessmen#rior to any workcommencing on a chosenejta prework site assessment should be undertaken
by staff. Thein-field assessmenallows for a look at the site prior to the work aaddresses issues such as public
safety andenvironmental sensitivitiesAn exanple of the sie asseasment card that SPES uses$sessites prior to
holding volunteerevents is shown in Appendik

Public safety issues to identify and address include:

Camps, garbage and/or hazardous materials (sharps, glass) on site
Deadtrees hung up branche®r other falling hazards

Slope steepness / stability

Proximity to roads or seawall

Remoteness / ease of access

O O O O O

Environmental sensitivitieto identify and address include:

Retaining and protecting existing coarse woody debris (nurse logs and stantpsajldlife trees
Documenting existing invasive and native plant species composition

Identify and protect potential wildlife habitat such as ephemeral ponds, debris piles, nests, dens, burrows,

etc.
Soil sensitivity / potential erosion issues
Surveyindor and locating any bird nests (Afpun)

Site mapping photos: In addition to the prerestoration reconnaissance survey it is standard practice to identify the

sites using & software and orthophotos ¢0 GPS the sitprior to restoration. This infornation along with the

recorded size of the restoration area and other restoration details not only provides valuable documentation of the

work, but also provides the basis for future monitoring and maintenance activities. Pre ang:gimsationsite
photos are also important for documenting and reporting on the wekamples of past restoration sites
documented andnapped in the Brk are shown in Appendix B.

4.3 Removal Methods

4.3.1 Manual Control

Manual controls are most effective on annual
species and for small sites, but in reality, this ig
the most common method of control in parks
and natural aeas espeially with volunteer

involvement It is important to note, that using
these methods properly depends heavily on the
biology of the plant species. For example the

Manual control is the only way to remove invasive plants
effectively in most areas of Stanley Park. 29



mechanical control methods (like mowing and brush cutting) may foster rather thgpress plant growth.

The followingmethods are generally applied toanually manag@vasive plants:

o Cutting (mechanical or manualinethods include mowing, pruning, brushtting, or grazing of above
ground stems, branches, and leaves.
Soil and root remeal (mechanical or manua)methods includepulling, cutting, rakingdilling or excavation.
Surface covering mulching with organic material (e.g. wood chips, shredded leaves, stravgretoyering
with geotextile fabriaccan act as a physical barrterinvasive plant growth.
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4.3.2 Chemical Control Methods

The Statey Park Ecological Action PI@WPBR], 201Xkcognized that current manual control methods have proven
to beineffective or unsafe for certain invasive plants species. The plan called for thesesgpdméecontrolled soon
otherwise the cost of their impacts will exponentially increase. Chemical control, i.e. focussed stem injection, is
considered the most effdive way to control hogweed and knotweed in particular. Since they have resisted
mechanical removal, the use of root crown/stem injectda proposed to control them.

TheAction Plan outlines that it witequire a threeyear program, where the herbicide glyphosate would be injected

into the stems or root crowns of hogweed and knotweed stands. The procedure would first involve cutting the stems
down, then injecting the herbicide into the hollow chambettoé stem just below the first or second node. The
treatment was thought to need to be repeated for one to two years after the initial treatment to deal with dormant
stands and the extensiv&iizomes found below ground. This method has been used succgsefather

jurisdictions, including Surrey, West Vaneeuand Cypress Provincial Paikcg the herbicide is injected directly

into the target plant, it poses little risk to the surrounding environment. To further prevent the possibility of
exposure, thdreated areas should be taped off and warning siginguld beposted.

2 KAfTS FteLK2alLGS Aa y24d 2y GKS / AdeéQa-LadgqNNosdb)afrs LIS &
application of a pesticide to destroy a health hazard (hogweed}pamest infestation that would damage property (a
knotweed infestation will result in loss of wildlife habitat and park land).

As of January 2013, the plan is approved BackBoardstaff havepurchased the chemical control equipment to be
used by staffn Stanley Park and elsewhere in the park system j@f -

hogweed and knotweed. It was considered a much better '
investment than contracting this work; the capital cost is
relatively low and followup monitoring and treatment especially
in the second and thirgtears will be required to ensure
extermination.So far the procedures have not been
implemented.

4.3.3 Biological Control Methods

Biological control generally involves theeuof insects or other
predatorsthat are imported from theexotic plan@country of

origin andthen released on the treatment siteThesebiological
control agents (usually insects) astictly screened and tested

before beingmported and released. This is a letegm control
method that is usually slow to taleffect and is limited to

Transplanting native plants is sometimes
preferable to acquiring new plants from
outside sources.
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specific invasive pid species in BGIPCBC], 20100his method in notwrrently being used in Stanleyai, but has
been used in other areas of Vancouver for purple loosesffife.Galerucella beetle hgsoved to havebeena
relatively successful and inexpensive option for tileatment of loosestrifg[ISCMV], 2012)

4.4 Post-Removal Restoration

Once the work of removing the invasive plants is complete, the site must be aided in the processrafioesand
recolonization ohative species. Since invasive spethiewe in disturbed sites, removal areas must be treated to
prevent regrowth. Most invasiveemovaleventswill leave some plant material behind and so return visits must be
conducted ateast 23 timesfollowing the evenuntil the invasiveplants are truly eradicated.

4.4.1 Replanting

Panting native species speeds up the process o
natural selection and allowfsr the :
reintroduction of some species of plants that
may have been eliminated through heavy

invasive infestation. Plants may be container E%
grown and bought from reputable dealers, but if§ N,

live-cuttings to reluce the opportunity to
introduce new species by bringing in outside
soils. Plantspecies should be chosen rm‘lect

necessary in the dry season ands usually

beneficial also taddmulch Planting sites must _ o _
be carefully monitoed for several years to Plantings must be maintained for several years to ensure their

ensure invasive specie® not recolonize Most ~ SUCCess.

plantingdone by SPES staff and volunteers

involve the planting of shrubs and ferns. Tree plantings should pmaed by the horticulture/arborisstaff of the
Park Board. Plargize shoulde at leastl gallon and density should be 1anlessfor shrub plantings Table 5 below
shows theestimated length of control phase (in years) before restoration (replantag)begin.

Table5: Estimated length of control phase (in years) before restoration (replanting) can begin

These estimates are very general and do not reflectstecific issues such as the intensity of the control method
(e.g., mowing frequency), sedzhnk, or the amount of root energy. Many sites will require monitoring and
maintenance in perpetuity. Theformation included in this chart is adapted from the City of Coquitlam Invasive Plant
Management Strategy (Page and Lilley, 2008). Permission for use granted by Lanny Englund, City of Coquitlam.
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Control Himalayan| English| Yellow Morning | Purple Scotch | Giant
Method Blackberry| Ivy Lamium Knotweed Glory Loosestrife| Broom | Hogweed
Mowing 2-5 yrs n/a n/a n/a 1-3yrs 2-5yrs 2-5yrs | 2-5yrs
Pruning 2-5yrs n/a n/a n/a n/a ongoing 1-3 yrs | ongoing
Raking n/a 2-5yrs | 2-5yrs n/a 1-3 yrs n/a n/a n/a
Brushcutting| 2-5 yrs n/a n/a n/a n/a n/a 1-3yrs | 2-5yrs
Grazing 2-5yrs n/a n/a n/a n/a n/a n/a 2-5yrs
Root pulling | 1-3 yrs 2-5yrs | 2-5yrs n/a 1-2 yrs ongoing 1-5yrs | n/a
Root cutting | 1-3 yrs 2-5yrs | 2-5yrs n/a 1-2 yrs n/a n/a 1-3yrs
Tilling 1-3yrs 2-5yrs | 2-5yrs n/a 1-2 yrs n/a n/a 1-3yrs
Excavating | 1-3 yrs 1-2yrs | 1-2 yrs 1-2 yrs 1-2 yrs 1-2 yrs 1-2yrs | 1-2 yrs
Woodchips | 1-3 yrs n/a n/a n/a 1-2 yrs n/a 1-5yrs | nla
Geotextile 1-2 yrs n/a n/a >5 yrs 1-2 yrs n/a n/a 1-3yrs
Insect pest | n/a n/a n/a n/a n/a ongoing n/a n/a
ch:ion n/a n/a n/a 1-5yrs n/a n/a n/a 1-3 yrs

According to prescriptions given for the Still Creek Watershed, plantings in parks or natural areas should never be
considered maintenance fredhey recommended that plantings be inspected ammintained monthlyduring the

first two growing seasonwith quarterly inspectiongand maintenance for up to 5 yeafBage, 2006)t is possible

that plantings may require mutoring and maintenance iperpetuity to prevent invasive species establishment
depending on the species and the area that is restored.

4.4.2 Seeding

When natural vegetation or soil is disturbesttedingcan beusedan effective tooko aid in native species
recolonization if the grasshsants are @apable of resisting rnvasion. As an example, leafy spurgeéuphorbia
esulg was decreased 67% two years after grass seeding in Minn@ietboer, Darveaux, & Koukkari, 198Hme
factors for consideration wheseedingsites include:

o Site Preparation/Scarification Awell-prepared seedbed is vital in providing the best germination potential
scarify/rip any compacted soitreate an evenly rough surfacensure natural thinage patterns are
maintained,andplace coarse woody debris sporadically across site to provide protection from erosion
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o Ordering- Use native grass segdh natural areasf an agronomic seed mixture is ordered, ensure that it is
of a grade that limitstte potential introduction of weed seedse. a minimum of Common No. 1 Forage
Mixture or betten.

o Timing of Seeding Sging (midMarch to early June) is besall (late August to early Oaber, but after soil is
moist) is acceptablesummeronly in energencies.

4.4.3 Mulching

Mulching and adding geotextiles is one wayetwourage natural regrowth and discourage invasive regratiull
sites.Organic mulches include wood chips, shredded leaves, pine straw, bark, straw, or peanut hulls. As organic
mulchesdecompose they can replenish some key elements necessary for productive soil and can improve soail
structure.Organic mulches should be applied at leastL50cm deep anddrause they decompose they may need to
be reapplied periodically. Avoid firextured mulches that compact and prevent oxygen and water movement to the
root systemMulching is one of the least expensive and most beneficial urban forestry maintenandggesctiv
available because it:

Stimulates root growth

Helpscontrolweeds

Improves soil moisture infiltration and retention, soil structure and soil fertility
Increases soil organic matter and number of soil organisms

Reduces soil erosion

Prevents or reducesoil compaction from foot and vehicle traffic

Helps insulate soil from cold and heat

Protects tree trunk and surface roots from mower and sttiigmer damage
Provides environment for myerhizal fungi

O O O O o o o o o

4.5 Materials Disposal

Invasive plants arproficient at spreading to new areas by seeds or vegetative
fragments, so disposal must be planned carefully. Many invasive plant speci

in the landfill[IPCBC] , 2010)

After every invasive species remoeaknt run by SPES, PadaBd staff are
informed of the site so that operations staff can come and collect the plant

material. All invasives removed in the park are broughhe Richmond Energy
Garden and Composting Facility (formerly known as Fraser Richmond Soil &

Fibre). Tree planting in the park is

always done in conjunction with

the Park Board arborist
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4.6 Site Monitoring and Maintenance

Following he treatment, it is important to monitor sites over the lotgrm. As mentioned above, teuccessfully
remove invasive plants from an argaften requires multiple maintenance treatments. Depending on the ssEoé
treatments, different management techniques may need to be ap@iedSS . at Q&4 F2NJ RSO Af &

Generally, site monitoring and maintenance in the park includes the following steps:

o Posttreatment follow up visits to the site should occur withifR yeas, depending on the species. For sites
that are more sensitive or where signage/fencing was installed will need to be visited sooner.

o For most sites, a second or third event may be held on site to remove regrowth, maintain plantings and
ensure the succesof the project. SPES currentityolvessmall groups and specialized groups of volunteers
to perform maintenance events on sites worked on by larger graugise past

o Maps, photos and prereatment assessments should be revisited and updated if necgss

4.7 Education and Outreach

SPES is committed to incorporating community education intg
all of our stewardship program offeringsd restoration
projects. Whethertiis direct contact with volunteers who
attend the events, &kusers who see work in action, public
browsingsignage, or the medaho are interested in our

through our programs. The printed materials in Appendix E alf‘e:.‘-‘ff’j
used for passive education while programs such as the Stanley _
Park Environmental Art Project (SPEAP), Stanley Park InvasiVesgia interest in invasive i)lan‘t préjects is fairly
RemovéaYouth Teams (SPIRYT), and Introduced Invaders schagl, although they have come out for large
program are designed for actively engaging the community.  corporate events.

SPES has developsidnage which is installexh site to inform

park users and stakelders about specific project$o supplementhis onsite signageadditional communications
may be necessary especially if the project is in a highly visible or controVecai@n The communications alert
found in Appendix E is an example of the kindaduiment that is useful for Parkdommunications stato relay
information to the pblic and the media if needed.

Throughout the management process, it is important to maintain strong ties with direct partners, researchers,
regional groups and other managing agencies involved in invasive plant managememiain upto-date on

invasive plant concerns, share best management practices, and to contribute to initiatives at a regiorfiPI€BT]

, 2010) Similarly, this information must be communicated to Park staff, voluntaedsvisitors in order to ensure that
these strategies are applied properly and effectively in Stanley Park and beyond.
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Education around highly visible restoration sites is essential to maintaining public support.
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APPENDIX Az Tree lvy Progra m Report

s >, - y . - b S ¥
English ivy impacting native species and haliat structures in Stanley Park.Photo by: GregFerguson

Background
English ivyHedera helixis a common nomative, invasive plant species found.ilNA& { A & K Lo&erMixviland tedoa. In

Stanley Park, ivy is one of the most abundant invasive plant species and has been the focus of removal efforts by Ktanley Par
Ecology Society (SPES) since 2004.

Like other invasive species, ivy negatively impacts native specidsaaitdt. When ivy climbs trees and other structures, its form

of growth changes and it begins to produce fruits and seeds. Seeds may be eaten by certain bird and mammal species or simpl
fall to the ground. This facilitates both short and long distancpadisal, thus increasing impacts. To slow the further spread and
AYLI OG 2F A@e Ay {dlFlytSe& tIN]Z AGQAa AYLERNIFIYyd G2 NBRdAzOS (

In Aprilof 2009, SPES initiated a tree ivy removal prograrnchvimvolvedvolunteersin documeningand remowngivy growing
up trees, shrubs and other structures in Stanley Pahletwo main goal®of the program were

1 To slow the spread dEnglishvy in Stanley Park and beyond, thus reducing its impaé¢bmst ecosystems; and

1 To protect and restore native species and natural structures BEmaflishivy is impacting.

“As a biologist, | appreciate what we are doing- removing invasive species and

making this urban park a little more natural. The other volunteers are grat and

that’s why | keep coming back.” —-Michael Arbeide, Tree Ivy Volunteer
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SPES Tree lvy Removal Program volunteers. Photo by: Robyn Worcester

Program Results 2002013

June 22013 marked the final session thie Tree ivy removal prograjwhich regularly happened on Thursdays for three hour
sessions. After four years, the group has now conducted a complete sweep of the Park removing English ivy from more than 80
accessible trees and shrubEhe team will reassess tlkeentinuation of the poject andmonitor regrowth; but for now theywill

shift their focus on tackling other invasive species in the Park

Quick Facts:
1 80 volunteers engaged in the project
1 Over 1900 volunteer hours committed to the project over 4 years
M 176 volunteer sessian
1 6495 trees and 1679 shrubs cleared of English ivy

Trees and Shrubs Cleared of English ivy

A total of 8228accessible treeshrubsand structuresvere cleared oEnglishivy. Most of the vegetation cleared were trees
comprising 79% (6498hrubs comprising 20% (1678hd other materials including sign posts and structures comprising 1%
(54). Of the tree species cleared, 55% were coniferous species and 45% were deciduous species.
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“Not many people have the opportunity to be outside working in the Park, but

as part of Tree lvy we have to do this and it’s a lot of fun.” -Phil Viaud, Tree Ivy

Volunteer

News reporters filming volunteers as they remove ivy from some of the last accessible trees in Stanley Park to celebrate the corepion of one full
sweep of the Park. Photo: lvy Smith

Conclusion

Although volunteers conducted an entire sweep of the trees in the Park, due to volunteer safety or accessibility issws there
still about 25 trees in the Park that have not been cleaskivy. SPES staff will work towards enhancing the benefits of this
project by mitigating regrowth as they work with volunteers to remove English ivy from the ground in priority areas where the
trees have now been released of the ivy. Plans will be pplaice to monitor the growth of ivy on the trees within the next year.
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What can youdo ?

SPES Tree Ivy Removal Program volunteerBhoto: Ivy Smith

What You Can Do To Help Stop the Spread of Invasive Plants

Investigate the potential invasivenesbplant species before you bwy plantthem.
Remove invsive species from your garden and choose to grow native plants instead.
Avoid letting invasive plants go to fruit or seed.

Avoid composting invasive plant materials or seeds as they can spread.

Edwcate others about invasive spies and the problems they pose on our local ecology.

=a =4 =4 —a -8

FormoreA Y F2NX I GA2y 2y GKS GNBS A@ge NBY2@F{ LINE I Npledsekoyitet: K2 g &
stewardship@stanleyparkecology.os 604-718-6547.
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