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EXECUTN&JMMARY

In 2020, the British Columbia Spartina Working GroBE (SW¥scontinued to work towards the eradication of non

native, invasiveSpartinaspp. . anglicaS. densifloraandS. paten}y along the coasts of British Columbia (BC)

through the BC Spartina Eradication Program.B8eSW@cognizes the potential impactd Spartinaspp. on local

shorelines and wildlife habitat arstrives to eadicae all nonnative, invasivsSpartinad LJILJ® | £t 2y 3 ./ Q& O2|

In 2@0, approximately $16,000CADof in-kind and direcivalue contributions were applied to complepeogram
components focused on Monitoring, Removal, Herbicide, Coordination, and Outrne@dhin the Spartina
eradication programApproximately $38,000 of this funding was provided throughRkeeralCoastal Restoration

Fund which went directly tetaff ime within the projectOver2001 ¥ 2 F . / Q assd@yedfdrdpartind ¢
spp.in 2020 Surveying efforts continue to indicate that these invasive species are limited to the Fraser River Delta
and Burrard Inletn the Lower Mainland, and the Baynes Sound area of Vancouver |8atwleen2019 and 2020

the total abundance 08. anglicglants decreased by 51%he leaf area of5.anglica decreased hynly 9%,while

the impactedarea by this species decreased by 3Z¥hearea impactecby S. patensilecreased by 17% between
years and the total leaf area of this species decreased by R ¥atensremains most prevalentin the @ y S Q&
Sound area of Vancouver Islanéarthe Courtenay River Estuaryhe number of5. densiflorglants decreased by
52%and we saw aeduction inimpacted areaby this speciesf 38%.Far fewerseedbearingS. dendlora plants

were found suggesting the number of mature plargtsdecreasing in BQ020 marled the secondyear herbicide

gl & dzZaASR 2dziaARS 27F ./ Qa [Spaditdpp.anNVdngoiverysRndiedeapplddiidngl T2 NJ A
were conducted in the Cowrhay RiveEstuary near Goose Spit Park in ComoxHB(Ctreatment of theSpartina
patenspopulationin the Baynes Sound region was not achieved in 2020 and will be a primary goal of the 2021
eradication program.

In 220, the BC SW@ontinued to work with the City of Port Moody to monitsites replanted withiCarex lyngbyei
planted as part of restoration efforts whef& patensiad previously been present prior to treatment. Left untreated,

S. patengrows into a énse monoculture meadow in the high salt marsh. Reestablishing native species within the
now-bare patches can help prevent reinvasion by invasive species, incladpagensTheeradication ofS. patens

in this instance had been accomplishtbdough shaéhg them out with woven Nilex 2002 geotextile fabric as well as
herbicide treatment efforts. Most other attempts to shade o8t patenswith geotextile fabric have not been
successful as wind and wave action as well as tampering by the public had uncireenests. As such, theC SWG
plans tocontinue touse herbicide as the primary control method franglicandS. patenss it has shown effective
results S. densifloravill continue to be treated with manual control methods and the effectivenesbedd efforts

will continue to be monitored to ensure progress towards eradication is being maintained.
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BACKGROUND & ECOLOGY

In 2003, Gary Williams, a consultant for Port Metro Vancouver, discov&raghglicagrowing in the Fraser River
Delta while conducting habitat surveys of intertidal areas. This finding raised concerns about the spread of this
invasive cordgrass as specimens of this species had not yet been discovered in BC.

Apart fromS. anglicatwo other species of invasive Spartina have been discovered B.p@tensvas first identified

in 1979 in both Burrard inlet as well as the Courtenay Est@argiensifloravas identified within the Baynes Sound
area of Vancouver Island in 2005. Based on aott@vidence, however, this species has been present in the Baynes
Sound area for some time.

InvasiveSpartinaspp. are detrimental to intertidal habitats. Throughout their establishmeéht,anglicaand S.
densifloraconvert important mudflat habitat intanonoculture stands. These stands accrete sediments, modifying
drainage patterns and reducing habitat for waterfowl and fiShpatenson the other hand, invades the higher salt
marsh areas, outcompeting the diversity of salt marsh plants and replduémg With a dense, monoculture meadow

that is very difficult to remove manually. Intertidal areas that became dominated by invasive Spartina in the state of
Washington, USA, experienced large declines in their abundance of shorebirds and waterfowlukssigesicant
expenditures were required to control Spartina iretftate, costing approximately $1,000,000 USD per year for more
than two decadesThe states of Oregon and Washington combined spent approximately $50,000,000 USD over a
ten-year period m a concerted effort to eradicat&partinaspp. along their coastlines. It is only recently, with
sustained funding and the use of herbicide, that these two states have significantly reduced their infestations of
Spartina.

Controlling the spread of an insize species early in its expansion is the most-effsctive approach to its
eradication. The Fraser River Delta on its own contains approximately 25,000 ha of tidal mud flats that are
internationally recognized as important habitat for fish and migratbirds. The FraserDelta hosts the highest
density of wintering waterfowl, shorebirds, and raptors in all of Canada. Failing to control invasive Spartina in BC
would result in a massive loss of essential habitats beyond just the Fraser River Delta &hcbepoive considerably

more resources to manage them in the future. It is crucial to control inv&pegtinaspp. in BC as early as possible.

TheBC SWarmed in 2004 with the intent of eradicating invasi8partinaa LILJ® FNRY ./ Qa O2Fadf Ay
group is comprised of membefsom both government and noigovernment organizations. TH&C SWdaisons

with the San Francisco Estuary Spartina Project and the Washington State Department of Agriculture, two USA
agercies involved in eradicating invasi8partinaspp. along the Pacific Coast. TB€ SWaas built on the Pacific

/2F&ad [/ 2ft1 02N GAGS | ANBSYSyd Fa Sttt | Spartingsp.forsa il /[ 21 2
.1 Q& O 2TheifdchsofiIRBCISWEs to employ early detection and rapid response methods to eradicate
invasiveSpartinaspp. in BC. 18020these methods took the form of mapping and actively controlling for Spartina

between. / Q& [ 2 ¢ SaxdVarcduyef I$layidRigure 2)Cortinued pressure is needed to further reduthe

presence oSpartina sppin BC. It is a goal of tH&C SW® expand control effort®n allSpartina sppto eventually

eradicate the species from BC shores.

DETECTION

The compilation and storage of data Spartinaspp. in BC hahistoricallybeen a joint effortbetween Ducks
Unlimited Canada (DUC) and the Community Mapping Netvorecent years, DUC hlsen responsibldor the
collection and storage of spatial data for all Spartina spp. in BC. Thetedtiatais used for evaluating the progress
of Spartina eradicatiobetween yearsas well as for planning future monitoring and control activitiise spatial
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data of Spartinaspp. in BC is uploaded to thovinciallnvasive Alien Plant Program (IAPP) databB4¢C also
maintains a geodatabase of all the collected Spartina data since the beginning of the eradication program. The data
is available for view through a digital wellas accessible through tHg@C SW@vebste. For more information on
mapping methodology and spatial analyses, pleasewisit.spartina.caThe location and approximate distribution

of Spartina in BC iA020is shown in Figure 3.

METHODS

Since 2017surveying foiSpartinaspp. haseen completediusing two ESRapplications Collectorand Survey123

Both products are applicationgsed onsmart devicesvhich take the place of Global Positioning System units.
Surveyl23ecords the location and sizé each individual plant or clone 8partinaspp.Collectoiprovides reatime

0N} Ol Ay3 2F adzNWSe2NB & Sttt Fa LINBSEA&GAY3 { LI NIAYL
Collectorand Surveyl23applications are routinely uploaded to shared databases which the surveyors can then
download onto theirCollectorapps. This process provides surveyors with accurate, updated visual representations
as to what areas have already been surveyed as welhas these areas were surveyed. Such information is used
to determine where subsequent surveying and control efforts are to be applteese applications allow thBC
SWGQo accurately and consistently track populationsSpfartinaspp. over time across nitiple regions. These sites

are called IAPP sites within the ESRI databBisese IAPP sites mirror sites in the provincighsive Alien Plant
Programdatabase hosted by the Government of BC.

1 ESRI (Environmental Systems Research Institute) is an international supplier of geographic information system
software, web GIS and geodatabase management applications.
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Figure3. General locations where Spartina spp. are found in BC: Lower Mainland (Blue) and Baynes' Sound (Green). The
approximate distribution of Spartina spp. is shown in Orange.
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TheBCSWGanalyzes the surveyed IAPP sites by using several metrics:
1. The number of plants or plant clones detected
2. The size of each plant or plant clone
. Size Ssingle plant or seedling
II.  Size Aplantwith diameter less than 30 cm
lll.  Size Bplantwith diameter of 30 cmto 1 m
IV.  Size Cplantwith diameter of 1 mto5m
V.  Size Dplantwith diameter of approximately 5 m
VI.  Size Mplantwith diameter greater than 5 m
3. The estimated leaf area (number of plants or plant clones detected x size of each plaahbclone =
number of square meters a dispersed colony would occupy if all Spartina plants were grouped into a single
cluster, see Appendix for full equatipn

Each IAPP site @vided into a grid of 1 ha cell$he three metrics are then summarized atsingle cell levetithin

the gridas well as an accumulation of all the cells withsite. These summaries are titled Cell Summaries and Site
Summaries, respectivelfFigure 4)These summaries ageneratedon a perspecies basisach yearWith these
summaries, theBC SW@etermines how much shoreline has been impactedSpwrtinaspp. (how many 1 ha grid
cells had one or more occurrences of Spartina). Together, the metrics used B tB&/@epict spatial trendsver
time. By analyzinghese trends the BC SW@®an effectively plan and develop monitoring and control activities for
the future. For more information on how these metrics and summaries are calculated, see Appendix A.

Map of Comox Harbowvith Spartina  Cell Summary showing the total Site Summary (site
plants represented as points number of plants in each cell boundary shown in red)
representing total abundance

MAINLAND BC

In 20, approximately265 person daysvere spent surveying the Fraser River Delta, Boundary Bay, and Burrard
Inlet areas forSpartinaspp. (Figure 5)Surveying in the Fraser River Delta occurred from the tiy 8f0 SBRIOKQ &
Deltg to the CanadaUSA border south dhe causeway that leads to the BC Ferries Terminal in Delta. Surveying
along Boundary Bay occurred from the CanétfA border south of Beh Grove Park, Delta, to where the Campbell
River joins Boundary Bay in White Rock. Some of the surveying in Burrard Inlet occurred in The District of North
Vancouver within the Maplewood Flats Conservation Area as well as in Deep Cove. The remairelsunfaying

in Burrard Inlet occurred in Port Moody along the Reed Point Marina, within the Pacific Coast Terminal property, in
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Old Mill Park, and in Old Orchard Park. Of all the surveys that took place in mainland B@ $ a@glicavas only
found inthe Fraser River Delta and Boundary Bay areasSamétensvas only foundri Burrard Inlet
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A total of 45persondays were spent mapping the Baynes Sound area foatensandS. densiflorain 2@®0 (Figure

6). Surveying occurred from Goose Spit Park in Comox to Deep Bay in Bowser. Surveying also occurred around both
Denman Island and Hornby Islar8. densifloraand S. patenswere found within the Baynes Sound Area on
Vancouver Island and some of the Gulf ldifirigure 3)Passive surveys conducted during adjacent fieldwork were
completed by members of Nature Trust BCthe Cowichan River, Nanaimo River, Craig Creek, Englishman River,

Little QualicunRiver(Figure8), Salmon River, and Kaouk River estugfégure?).
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CONTROL REMOVAL

MANUAL REMOVAL

S. ANGLICA

Unlikeprevious years, participants R020did notY | y'dzt £ t @ NBY2@S aAl S w{Q &ary3ats
anglicausing hand shoveldderbicide treatment has shown to be most effectivecantrolling the spread of S.

anglica, even in the size S categd®gmoval of S. anglica plarig hand was done on a case by case bakisre

& A1 $lan¥ gold be removed easily and where their manual removal wsighificantly outweigh the effort

needed totreat the plant with herbicide.

S. DENSIFLORA

Manual removalcontinues to beeffective in controlling S.
densiflora No herbicidewas used to contro§.densiflora In
2020, technicians on Vancouver Island and adjacent islag
within Baynes Sound removed enti®. densifloraplants
using pickaxesand transported them using barrplacks
(Figure 9)Plants bearing a mature seed head wdragged §
before being uprooted to reduce seed dispersal duri
removal All clones were loaded into heavy plastic bags a
dropped off at a local landfill for disgal S. densifloravas
controlled during the fall and winter as it is the only standing
green plant in the marshes during these monthseTiming
of controlhelped reduce search efforté total of 990 kg of

plant material was removed over the 2020 seadobC lead

the operaions ondersifloraremovals on the East Coast of Vancouver Island thi¢ help of The Nature Trust of BC
as part of the West Coast Conservation Land Management Prograr@L(MR). Taking the lead arensiflora
removalssaved money and resulted densifloraremovalsbeingcompleted earlier than eviousseasons.

S.PATENS

Manual control foIS. patensashistoricallyinvolved covering mats of this species with a Nilex 2002 geotextile fabric.

The intent behind this was to kill the mats by shading them out over a period of multiple years. Nilex 2002 geotextile

fabric has been used to shade o8t patend y . dzNNJ NR Lyt Si FyR .l é&ySaQ {2dzyR | &
limited success. Numerous locations, methods and patch sizes have been trialed using the covering method. The

fabric wasinstalled over patches db. patendor a minimum of 2 years and has only shown signs of redu®ing
patenspatch biomass before rapid#@ a (it 6 f AAKYSYy (X GeLAOFtfte gAIGKAY M 3INRG;
active shoreline, subject to wind and wave action that disturbs amaves the covefabric, which requires

maintenance and monitoring that ispractical. Due to the limited success with eradicathgatensising covering

and manual removal techniques and following a small herbicide pilot trial at PCT in 2015, oéstade herbicide

treatment was employed ofs. patendeginning in 2016. No manual removal was applie® tpatensn 2@0. For

a breakdown of the timeline of treatments f&. patendy theBC SWseeFigure 10.
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HERBICIDE

For more than a decade, the treatment Spartinaspp. solely used neherbicide control methods with limited
success3nce 2010, a sulgroup of theBC SWas worked with federal and provincial Canadiarrages to
determine the requirements and process of using herbicide to co@palrtinaspp. in BC. The stgyoup evaluated

the ecological impacts and best management practices of two herbicides used to control Spartina in the states of
Washington, Oregorand California, USA. From these evaluations, it was determined that herbicide was to be used
but that the project first required the herbicides be registered with the federal Pest Management Regulatory Agency
(PMRA) and that a Pesticide Use Permit (PURiJdwbe required from the BC provincial Ministry of Environment.

As members of thé8C SW(Gthe BC Ministry of Environment and the BC Ministry of Forests, Lands, and Natural
Resources Operations submitted an emergency use registration to the PMRA in eddaarfor the use of 2
herbicides with different active ingredients to control Spartina. These were Rodeo (glyphosate) and Habitat
(imazapyr). The emergency response registration also included proposed methods on using the herbicides as well as
proposed &aluation and monitoring processes. The PMRA granted the emergency registration of Habitat and Rodeo
on February 13, 2013, allowing for their use until December2813. The PMRA requires a new application be
submitted annually for the emergency use ofrbigides. In 2013, it was decided that only Habitat, mixed with the
surfactant Ag Surf 11, was to be used to tr8glartinaspp. in BC. This decision was made following consultation with
agencies from Washington State, USA, with the purpose of minimiamgise and impact of herbicide to treat
Spartina. By mixing Ag Surf Il with Habitat, the herbicide would bind to targeted plants, reducing undesired spreading
of herbicide to the adjacent environment. The decision to use Ag Surf Il made by the PMRAdoHawview of
multiple surfactants. The review identified Ag Surf Il as having a lower toxicity among the other surfactants.

Annual reports are provided to the Section Head of the Integrated Pest Management Coastal Relgionany31

as a requirement ofhe PUP. Approval to use herbicides in Boundary Bay and Roberts Bank Wildlife Management
Area for the20192021 application seasonbhas beenprovided by the West Coast Operations Division of the BC
Ministry of Forest, Lands, and Natural Resource Operstion
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