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EXECUTIVE SUMMARY

In 2021, the British Columbia Spartina Working GroBE (SW¥scontinued to work towards the eradication of non

native, invasiveSpartinaspp. §. anglicaS. densifloraandS. pateny along the coadine of British Columbia (BC)

through the BC Spartina Eradication Program.B8eSW@cognizes the potential impé&of Spartinaspp. on local

shorelines and wildlife habitat arstrives to eadicae all nortnative, invasivéspartinaa LJLJ® | £ 2y 3 ./ Qa O21|

In 2@1, approximately $60,000CADof in-kind and direcivalue contributions were applied to complete program
components focused omonitoring,removal,herbicide,coordination, andoutreachwithin the Spartina eradication
program Approximately $38,000 of this funding was provided throughRkderalCoastal Restoration Fund which
went directly tostaff time within the projectApproximately $50,000 in funding was provided by the Federal Canada
Summer Jobs program to hire summer students for the prog288] ¥ 2 F . / Q assudveyedbiiSpaktiyiaS &
spp.in 2021 with 213 km of coastline being actively surveyed and the remaining 22 km were passively surveyed
during other fieldwork Surveying efforts continue to indicate that these invasive species are limited to the Fraser
River Deltaand Burrard Inletin the Lower Mainland, and the Baynes Sound area of Vancouver Island.

We have seen an increase in plant numhbar2021which is most likely the result ofissed treatmentsn the 2020
seasorcaused by delays surrounding the Celftbandemic Although plant numbers have increzy we are seeing
smaller plant sizes most likely from the seeding of plants which were not treated in the 2020 dealstreatment

of the S. anglicpopulation was achieved in 202hd we expect to see a & decline in plant numbers in 2022l
coverage of theS.anglicaand S.patenspopulations in the laver mainland were achieved artie mostdensly
populated areas received a second pass of herbicide treatndre S.densiflorapopulation was removedising
manual digging efforts which continue be effectiveat treating the plant populationThe entireS. densiflora
populationon the mainland of Vancouver Islam@s removed before the end of September meaning many plants
did not have time to drop seed#/e achieved the best coveragedate of theSpatensLJ2 LJdzf G A2y Ay .l &yS$S
including treatments on Hornby Island adt 2 A 7 SY | YR Y & Saddy land/ariNgPyr Hawevik)
limited treatments were conducted within the Courtenay Rivetuary where the densest population 8f patengs
present. A greater focus on public outreach and the identification of treatment windows is needed to achieve
adequate coverage in this region.

In 21, the BC SW@ontinued to work with the City of Port Moody to monitsites replanted witiCarex lyngbyei
planted as part of restoration efforts whef& pateniad previously been present prior to treatmeifihe replanting

sites showed little recurrence of patens,yaplants found within the plantings were treated accordindleft
untreated,S. patengrows into a dense monoculture meadow in the high salt marsh. Reestablishing native species
within the nowbare patches can help prevent reinvasion by invasive speae@sdingS. patensTheeradication of

S. patensn this instance had been accomplishibdough shading them out with woven Nilex 2002 geotextile fabric

as well as herbicide treatment efforts. Most other attempts to shade $upatensvith geotextile fdoric have not

been successful as wind and wave action as well as tampering by the gndblidldlifehad uncoveredr damaged

the mats. As such, thBC SW@lans tocontinue touse herbicide as the primary control method franglicaand

S. patenss ithas shown effective resultS. densifloravill continue to be treated with manual control methods and

the effectiveness of these efforts will continue to be monitored to ensure progress towards eradication is being
maintained.

BC Spartina Eradication Program Progress Report 2021 |



TABLE OF CONTENTS

EXECUTIVE SUMMARY ...ttt s et e e s bbb err e e e s s e il
TABLE OF CONTENTS ...t e e e e e s s e e e e e s s s b n e e e e e e e e naee 3
LIST OF FIGURES.......cooiiiiiiiiie ettt e e e s e et e e e e e s e b e e e e e e e s sa b e e e e e e e e s annr e s 4
LIST OF TABLES . .ottt ettt e e e e e st e e e e e e e s b et e e e e e e e e b bbb e e et e e e e s s nnnrn e e e e e e e enaas 4
ACKNOWLEDGEMENTS ...ttt ettt e e e 1 e et e e e e s s s e e e e e e e sa s bbb e et e e e e s s aaannnreneeeeeeas 5
BACKGROUND & ECOLQGY. ..ottt r s re e e e e e s s sabnaae s 7
DETECTIQN....c ittt e e s et e e e e s s e et e e e e e e s b e e e e e e e e s s s s bbb e et e e e e e s s saneree s 7
METHODS . ...ttt e e e o s e e e e e s a4 e et e et e e e e e s e e et e e e e e e e b n e et e e e e e n e n e 8
MAINLAND BiC ...ttt ettt ettt e e e e e ottt e e o4 e e e e e e et et e e e s e e s b e et e e e e e s nnrr e et e e e e e s nnnrnees 11
CONTROL & REMOVAL. ...ttt ettt e e s et e e e st e e s rn e e e s anne e e e s enneeeesnnneeeenans 16
MANUAL REMOVAL ... r e 16
S ANGLICA . e 16

S DENSIFLORA ...t e e a e e e e e e e e e 16

S P AT EN St e e e e e e et e e e n e a e e e e 16
HERBICIDIE. ... ettt ettt e e e e st e e s n e e e s s et e s r e e e s nn e e e nnn e e e nnneeas 17
S ANGLICA et a e e e e e e et e e a Rt e e aan e e e s a e e e narreee e 18

S P AT EN S e 20

[ T 1R T PP PP PUPP PPN 25
RESTORATION. ..ottt e s et e e e o4 e et e e e e s e 4 s e et et e e e e e s b e n ettt e e e e e sanrnneeeeeeenenannrees 28
L0 10 I 1 Y O SO PUP R P 29
INFORMATION AND INTERNET RESQURCES........cootiiiiiiie et 29
FINANGCES. ... e e e e et e e et e s e et e e e e e st e b b e et e et e e s s e sab b b e e e e e e e s s sannrens 30
RECOMMENDATIONS FOR 2022.........oottiiiiiiiiiiiieit ettt e e e e e e e s 32
COORDINATIQN. ..ttt e ettt et e s s e e e e e e st e b e e et e e e e e e s s s r e e ettt e e e s e sans e s et e e e e e sasnnrnneeeaeeas 32
MONITORING.....co ettt ettt e e oo et e e e e e e b e e et e e e e e sa b s e e e et e e e e e s s rnr e e et e e aeesannnrnneeeeeenenans 32
TREATMENT St e ot e et e e et et e e e n et e s e n e e e e e n et e e e e ren e e e anre e e s e nreeeeannes 32
SCIENCE AND EVALUATIQN . ... .ottt s n e e e e e 33
RESTORATION. ...ttt e et e e e e et e et e e e e et s e ettt e e e e e s s nbraeeeeeesenaes 33
CONCLUSION. ..ttt ettt ettt e e o1ttt e e e e s e bttt e e e e e 1 Ea R e e et e e e e e o s e b e e e et e e e e e sansr e ne e et e e e e e snnrnneeeeens 33
APPENDIXAMETRIC & SUMMARY CALCULATIONS ...ttt 34
Appendix B; DATA INTEGRITY OVER TIME........ccciiiiiiiiieiie et 35

BC Spartina Eradication Program Progress Report 2821 |



LIST OF FIGURES

Figure 1. Members of the BC SWWIG... ..ottt e e e e e e e e e e s e st e e e e e e e s e santraeeeeeeesesnnnrees 5
Figure 2. All areas searched for Spartina sppriitish Columbia in 2021..........c.cocoiiiiiiiiiiieeeiiee e 9
Figure 3. General locations where Spartina spp. are found in BC: Lower Mainland (Blue) and BayneSr&smjnd (
The approximate distribution of Spartina spp. is Shown in Orange...........ccccceeiiiiiiiiiieee e 10
Figure 4. Cell Summaries and Site Summasiample in Comox Harbour, BC...........ccccoviiiiiniiic e 11
Figure 5. Fraser River Delta, Boundary Bay, and Burrard Inlet areas surveyed for Spartina 8fp..in.20.....12
Figure 6. Baynes' Sound area surveyed for Spartina sSpp. iN.2021........coouiiiiiiiiiiiiiieee e 13
Figure 7. North Vancouver Island areas passively surveyed for Spartina spp. in.2021...........ccccceevvveeeenns 14
Figure 8. Additional Vancouver Island areas passively surveyed for Spartina spp..in2021...............cc....e. 15
Figure 9. Mnual removal of S. Densiflora using Pickaxe and BpaIEH...................cccceiiiiiiiiii e 16
Figure 10. Timeline of S. Patens control MethQdS. ........ocuiii i 17
Figure 11. 2021 S. anglica treatment areas in Boundary Bay. Each pink square represents a 1 ha cell where one or
more S. anglica Plants WEre trEatEM.............oiii it e bt e e e e e e e e e e e e e e e aanreees 19
Figure 12. 2021 S. anglica treatment areas in the Roberts Bank Wildlife Management Area and Tsawwassen First
Nation. Each pinkggiare represents a 1 ha cell where one or more S. anglica plants were treated............. 20
Figure 14. 2020 S. patens treatment areas in tagn@s' Sound area. Each pink square represents a 1 ha cell where
one or more S. patens Plants WEre trEatEd...........oivcciiiiiriee e e e e e e e e e e e e s e e reereeaeeeeenanes 23
Figure 132021 S. patens treatment locations in the Burrard Inlet area. Each pink square represents a 1 ha cell where
one or more S. patens Plants Were treated...........coouiiii e 17
Figure 15. Plant abundance of Spartina spp. from 2@MR1L............coevreeiiiiiiiiiireee e rerrrr e e e s snrrrrrere e e s nnes 27
Figure 17. Amount of shoreline impacted by Sipa spp. from 2004 2021..........ccueeeieeiiiiiiiiiieeee e 28
Figure 18. Funding history of the Spartina eradication program comparikgndndonations to totalcash
expenditures each year SINCE 2004..........uuiee i iiieiieee e e e e e e e e s s s e e e e e s s s e e e e e e e s s aaatereeeeeeeannrrrrreees 32

Table 1. List of 2021 participants whelped in the mapping and control of Spartina spp. in.BC.................... 6

Table 2. Amount of herbicide used to treat S. anglica SiNCe 20L3...........ocoiiiiiiiiiiiieiiee e 24

Table 3. Amount of herbicide used to treat S. patens on the Lower Mainland since.2016..................c...... 24

Table 4. Amount of herbicide used to treat S. patens in the Bayne's Sound area since.2019.................... 24

Table 5. Summary of Spartina spp. invasion siNCe 2004............cooveeiiiiiiiiiiire e 26

Table 6. Total revenue from all fumis towards the Spartina eradication program in 2021...........cccccceeevnnnnes 30

Table 7. Expenditures related to the Spartina eradication progra202................ccoovvieeeiiiene e 31

Table 8. Size Classes and their Areal CoeffiCieNntS.........ocuiii i 34

BC Spartina Eradication Program Progress Report 2021 |


https://ducksca.sharepoint.com/sites/BCConservation/Shared%20Documents/Project%20Planning/ActiveProjectFiles/Coast/Spartina/2021/Reporting/2021_Annual_Working_Group_Report/BC_Spartina_Report_2020_FINAL_DRAFT.docx#_Toc86747706
https://ducksca.sharepoint.com/sites/BCConservation/Shared%20Documents/Project%20Planning/ActiveProjectFiles/Coast/Spartina/2021/Reporting/2021_Annual_Working_Group_Report/BC_Spartina_Report_2020_FINAL_DRAFT.docx#_Toc86747711
https://ducksca.sharepoint.com/sites/BCConservation/Shared%20Documents/Project%20Planning/ActiveProjectFiles/Coast/Spartina/2021/Reporting/2021_Annual_Working_Group_Report/BC_Spartina_Report_2020_FINAL_DRAFT.docx#_Toc86747711

ACKNOWLEDGEMENTS

The work completed for th021 Spartina Eradication Program (SEP) could not have been undertaken without
funding from:

BRITISH (P PORT of

Government  Gouvernement fihgng) COLUMBIA (%
I* of Canada du Canada 7 vancouver

TheBritish Columbia Spartina Working GroBC(SWis a Collaborative group that formed in 2004. It includes
members from both government and nggovernment organizations. The SEP is primarily lead by the technical
committee. However, the success of the programs early detection rapid response effumtg ossible from the
entire WorkingGroup (Figure 1).

Working Group

Technical
Committee

Steering Committee

Sl
g3>

Kémoks First Nation

@ Community Mapping Network

\\ :
BISCMY  conne 2\
7 % Friends of Semiahmoo Bay Society DUCkS Unlimited Canada

Ministry of

Forests, Lands, Natural
BriTisH | Resource Operations

COLUMBIA  and Rural Development

PROJECT
WATEREHED

-

LS
4

SAATION TRST

Ministry of

BRITISH !
Environment

COLUMBIA

pS®. PORT of
('.‘/ vancouver

G ==
LSC Invasive Species
Council of BC
A ROCHA

In addition, special thanks are extended to the field coordinators and many other individuals and groups who
contributed to finding and removin Spartinaspp. in British Columbia (BC). Many landowners provided access
through their properties to map and control Spartina, and we thank them for their support. Those contributions to
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BACKGROUNDECOLOGY

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

Apart fromS. anglicatwo other species of invasive Spartina have been discovered 81 B&tensvas first identified

in 1979 in both Burrard inlet as well as the Courtenay Est@argiensibra was identified within the Baynes Sound

area of Vancouver Island in 2005. Based on anecdotal evidence, however, this species has been present in the Baynes
Sound area for some time.

InvasiveSpartinaspp. are detrimental to intertidal habitats. Througit their establishmentS. anglicaand S.
densifloraconvert important mudflat habitat into monoculture 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 divaysof salt marsh plants and replacing them 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 aburdafrghorebirds and waterfowl. As a result, significant
expenditures were required to control Spartina irettate, costing approximately $1,000,000 USD per year for more
than two decadesThe states of Oregon and Washington combined spent approxima&fy0$0,000 USD over a
ten-year period in a concerted effort to eradicagpartinaspp. 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
Spatina.

Controlling the spread of an invasive species early in its expansion is the mostffeotve approach to its
eradication. The Fraser River Delta on its own contains approximately 25,000 ha of tidal mud flats that are
internationally recognized asnportant habitat for fish and migratory birdg.he 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 habitatoheyust the Fraser River Delta and would require considerably
more resources to manage them in the future. Itis crucial to control inv&egtinaspp. in BC as early as possible.

TheBC SW@rmed in 2004 with the intent of eradicating invasi8partnaa LILJ® FNRY ./ Qa O2Faidf 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
agencies involved in eradicating invasBpartinaspp. along the Pacific Coast. TB€ SWaas built on the Pacific

/I 2FadG [/ 2ttF02Nr 0A@S ! ANBSYSyid Fa ¢Sttt I Jpartindsp. florSad /[ 21 2
.| Q& O 2Theifdcisofhé BCISWGEs to employ early detection and rapid response methods to eradicate
invasiveSpartinaspp. in BC. 12021 these methods took the form of mapping and actively controlling for Spartina

between. / Qa [ 2 ¢ SaddVarcduyef IslayidFigure 2)Continued pressure is needed to further redube

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

eradicate the species from BC shores.

DETECTION

BC Spartina Eradication Program Progress Report 2021 |



The compilation and stage of data ofSpartinaspp. in BC hahistoricallybeen a joint effortbetween Ducks
Unlimited Canada (DUC) and the Community Mapping Netwonkecent years, DUC hbsen responsibléor the
collection and storage of spatial data for all Spartina spBG. The collectedhtaisused for evaluating the progress

of Spartina eradicatiobetween yearsas well as for planning future monitoring and control activitiige spatial

data of Spartinaspp. in BC is uploaded to thpovinciallnvasive Alien PlarRrogram (IAPP) databadeUC 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 wallas accessible through tH#C SW@®ebsite.For more inform#on on
mapping methodology and spatial analyses, pleasewisit.spartina.caThe location and approximate distribution

of Spartina in BC iR021 is shown in Figure 3.

METHODS

Since 201/surveying forSpartinaspp. haseen completedising two ESRapplications Collectorand Survey123

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

GNF O1Ay3 2F adNBSe2NBR & Sttt & LINBSEAAGAY3I { LI NLAYL
Collectorand Surveyl23applications are routinely uploadetb 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 well as when these areas were surveyedoBuation is used

to determine where subsequent surveying and control efforts are to be applteese applications allow thBC
SWGQo accurately and consistently track populationsSgpfartinaspp. over time across multiple regions. These sites
are callel IAPP sites within the ESRI databddeese IAPP sites mirror sites in the provincighsive Alien Plant
Programdatabase hosted by the Government of B®e collected plant data is summed for each IAPP site and
uploaded to the Provincial database onamual basis.

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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TheBC SWa@nalyzes 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 sedling
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 aregnumber of plants or plant clones detected x size of each plant or plant clone =
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 @svided into a grid of 1 ha cell$he three metrics are then summarized at a single cell lavighin

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 mes#gzshy theBC SW@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 Apfendix

Map of Comox Harbour with 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 21, approximately350 person dayswvere spent surveying the Fraser River Delta, Boundary Bay, and Burrard
Inlet areas forSpartinaspp. (Figure 5)Surveyingn the Fraser River Delta occurred from the tiprno? 6 SBROKQ &
Deltg to the CanadaUSA border south dhe causeway that leads to the BC Ferries Terminal in Delta. Surveying
along Boundary Bay occurred from the Canét2A border south of Beach Grovel®®elta, to where the Campbell

River joins Boundary Bay in White Rothe foreshore regions of Westham Island, Lulu Island, and Sea Island were
surveyed and n&partina sppwere found within these areaSome of the surveying in Burrard Inlet occuried he

District of North Vancouver within the Maplewood Flats Conservation Area as well as in Deep Cove. The remainder
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of the surveying in Burrard Inlet occurred in Port Moody, within the Pacific Coast Terminal property, in Old Mill Park,
and in Old Orchak Park. Of all the surveys that took place in mainland BC2h, 30 anglicavas only found in the
Fraser River Delta and Boundary Bay areas Samditensvas only foundr Burrard Inlet
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A total of 76 persondays were spent mapping the Baynes Sound are8 fuatensandsS. eénsiflora in 2@1 (Figure

6). Surveying occurred from Goose Spit Park in Comox to Deep Bay in Bowser. Surveying also occurred around both
Denman Island and Hornby Islarf8. densifloraand S. patenswere found within the Baynes Sound Area on
Vancouver Island and some of the Gulf Islafidgure 3)Passive surveys conducted during adjacent fieldwork were
completed by members of Nature Trust BGhe Quatse Wildlife Managementréa, theEnglishman Rer, Little
QualicumRiver(Figure8), Salmon RiveFullmore Rive NanaimoRiver and Cowichan rivegstuaries(Figure?).
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CONTROL & REMOVAL

MANUAL REMOVAL

S. ANGLICA

Unlikeprevious years, participants R021 did notY | y'dzt £ £ @ NBY2@S aAl S w{Q &ary3ats
anglicausing hand shoveldderbicide treatment has shown to be most effective at controlling the spread of S.
anglica, even in the size S categd®gmoval of S. anglica plarig hand waslone on a case by case basisere

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

needed totreat the planswith herbicide.

S. DENSIFLORA

Manual removalcontinues to beeffective in controlling S.
densiflora No herbicidewas used to contro§.densiflora In
2021, 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 were baggg
before being uprooted to reduceseed dispersal during
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 ntios1 The timing
of control helped reduce search efforté\pproximately905
kg of plant material was removed over the 20&asonThis
value reflects the combination of plant matter as well as any mud and rocks entangled in the root system of the
plants aml is therefore an overestimate of the actual amount of plant matter removed over the seB4d@.lead

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

S. PATENS

Manual control fo1S. 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 ofpteufears. Nilex 2002 geotextile

fabric has been used to shade d@hitpatend y . dzNNJ NR Lyt Si FyR .l e&ySaQ {2dzyR | &
limited success. Numerous locations, methods and patch sizes have been trialed using the covering Tinethod.

fabric wasinstalled over patches db. patendor a minimum of 2 years and has only shown signs of reduging
patenspatch biomass before rapid#® a i 0t AAKYSy (i GeLAOLffe GAGKAY M 3INRG]
active shoreline, subjectotwind and wave action that disturbs and removes the cdedric, which requires

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

and manual removal techniques and following a small herbicide pilot trial at PCT in 2015, operational scale herbicide
treatment was employed ofs. patendeginning in 2016. No manual removal was applie® tpatensn 2@1. For

a breakdowrof the timeline of treatments fo. patendy the BC SWGseeFigure 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 Canadian agencies to
determine the requirements and process of using herbicide to co@palrtinaspp. in BCThe subgroup evaluated

the ecological impacts and best management practices of two herbicides used to control Spartina in the states of
Washington, Oregon, and 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 (PUP) would be required from the BC provincial Ministry of Environment.

As members of thé8C SW(Gthe BC Nhistry of Environment and the BC Ministry of Forests, Lands, and Natural
Resources Operations submitted an emergency use registration to the PMRA in February 2012 for the use of 2
herbicides with different active ingredients to control Spartina. TheseewRodeo (glyphosate) and Habitat
(imazapyr). The emergency response registration also included proposed methods on using the herbicides as well as
proposed evaluation and monitoring processes. The PMRA granted the emergency registration of Habitat and Rode
on February 13, 2013, allowing for their use until December2813. The PMRA requires a new application be
submitted annually for the emergency use of herbicides. In 2013, it was decided that only Habitat, mixed with the
surfactant Ag Surf 11, was to be used to tr8gtartinaspp. in BC. This decision was made falhgy consultation with
agencies from Washington State, USA, with the purpose of minimizing the use 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 PMRA following a review of
multiple surfactants. The review identified Ag Surf Il as having a lower toxicity among the other surfactants.

In 2021,Habitat Aqua (a.ilmazapyr)was fully registered for use in Canada thanks to the efforts of the Spartina
Eradication program. This formulation is specifically designed for use in and around aquatic envircammdaatthe
product of choice for the Spartina eradication program movorgvard..

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

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