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Executive Summary

Wetland Restoration Goal While maintaining system connectivity restore the underlying conditions for
biodiversity recovery and sustainabilityantifiedas a mesoeutrophic environment in the deltas and
mesotrophienvironmentsn the sheltered bays.

The 2A.6-2021Wetland Resttion planactivitiesadvanced the recovery of Cootes Paradise and Grindstone
Marsh.However extreme circumstances and sewage spills significantly set back the restoratioraptbcess
water clarity was generally much poorer during the entire paviatti ple and increasing frequency of spills
occurred at Cootes Paradise with the 2018 Chedoke spill eliminating most aquatithifenain area of the
marsh and the 2020 unresolv&dest Pondo Spencer Deltapill eliminating most aquatic lifthat had
regeeratedn thenorthwestregion As of the end of 2021 about 140 hectares of marsh vegetation is missing.
A partnership with DFO Science helped confirm the highly impaired dissolved oxygen levels in thasveater
result ofthe eutrophicationThe Fishway catch fell to its lowest fish totals since it was first installed.

However the sheltered interior porahlledPresidents Pond was transformed frtongstanding carp
impactedplartlesspondsurrounded by invasive grass adiverseclear water pondnd healthy environment
including wild rice.The surrounding meadow marsh of this regiod other areaasso began transformation
with alargescaleeffort to eliminate the dominating European Manna Grass undelmvaypportof this a
broader selection of wetland plants were created in the propagation sydtknmowih locations oPhragmites
were treated (~150 sites) with most sites eliminated. New locations continuing to establish because of
watershed sources.

In 2021 brward movement withquaticrestoratioroccuredwith the aid ofthelowest summewater levelsn

60 yearsThisfacilitated bothithe removal of accumulated carp from the record flood years of 2017 and 2019
andsubstantially regenerated all damaged astiémergent marsh during the extreme circumst&horas

and spill conditions of previous yeaiie resultis a net increase ié hectare®f reedsover the 5 years.

Eroding shorelines were further impacted by poerquality water during the record Higwater years of 2017

& 2019with several sections of old oak forest falling into the watiemwever,several locations of shoreline
were remediatedighlighted by the rebuildy a 300msection of shore in outer Grindstone Mairsh

partnership with CN R&iThe record high water years also lead to the rebuild and upgrade of a number of the
carp barriers andxclusion berms of Grindstone Marsh as all were overtopped during the record high water
levels with carp damaging tlessociatedegenerating habitathe carp have since been extracted with habitat
recoveryoccurringin 2021 except at outer Grindstone Manshereno carp exclusion occurs.

This restoratiorplan summarizes items including the role of RBG in the HHRAP, the straieging forward
independent of the HHRAP, resources required, partnerships, research opportunities, specific projects and
locations.Theplanis in parallel with the completion of the Hamilton Harbour Remedial Action Plan (HHRAP
T completion date unknownbringing the wetlands to more sustainable state by 202& important role for

RBG in this process ispviding water qualitybased communications on teevironmental conditionf the
wetlands, the most important factor for wetland sustainabdisyigport partner initiatives to improve

inflowing waters.

Wetland Restoration Themes22(R026

1. Exclusion and removal of Common Carp from the marsh @odasilitate aquatic plant growth

2. Emergent marsh planting émneliorate_ake Ontario water levekgulationlimiting recovery

3. Repairof historicallydamage eroding shorelinesCootes Paradise Marstocusing orHickory Island,
Kingfisher Pt,Princess Pt, Sassafrasatd Bulls Pthrough bioengineering

4. Meadow Marsh restoration through invasive plaanagementith potential alignment with pollinators
regional strategies

5. Communication and monitoring of environmental conditions in the marshes.

6. Review and future strategy for the ongoing management of Grindstone Marsh, particularly the outer
marsh.



In summary, theurrentWetland Restoration Plarontinues taddressarge scale degradatiostressors

Species at Risk protection and recovery, and invasive species management. These themes align with provincia
and federal biodiversity strategie RBG6s pl anned wet | an d22and 208 gre me n t
threaded throughGlseparate project initiatives; their associated summaries are found in the Project

Descriptions section. In addition to these themes, specific partner projectsvestieen section of the

Desjardins Canal upstream of West Pond (owned by the City of Hamilton), and the wastewater treatment at
the head of the canand stormwater management driving escarpment creek erosionwskieskey steps

on the road to achiewj wetland sustainability.

Actions are subject to variableater levelingand fund supporflo complete the plan, staff conplent is
forecasted to be the same as currdotvever,to execute the Chedoke area recovery plan large scale work
including Envionmental Assessments will be required, with the City of Hamilton currently intending to assist
with the cost and therocess as part of spill compensatibhe most significant expense after staffing will be
plants for restoration work, estimated &8,000 total (50,000 plants)ln support of thisinnovation work

with floating wetlandsnadewith biodegradable support structures will be trialEuere isalsopotential for

RBG volunteers to assigfith the planpropagationThis volunteercontributioncan behelpful in leveraging

partner funding, with this already noted to both the volunteers and RBG propagation. Basic infrastructure of
boatsand vehicles has been renewed, withlibathouse to be renewadd further renovations to therpa

barriers anticipated given their ages

Financial contributions to RBG between B@End 2@1 to support HHRAP work within the marsheas
provided bythe lead agencies Environmemtd Climate Chang€anada and Ministrgf Environment
ConservatiorParksproviding base support fadvancingprojects RBG donors and members provided
similar contributionPartnerships with both these agencies are expected to continue going forward to the
completion of the HHRAP. Partnerships with the Ontario Ministry of Natural Resources and Ruadsinge
been expected t@re expected to grow under the Species at Ridkrarasive species management themes
however this has not transpireith mandates now shiftedHoweversignificant support from the City of
Hamilton will follow as remediation projects for the Chedoke Spill progiRB&s Project Paradise Fund still
holds $200,000 but will be depleted within the next couple years. Notable RBG funding rajgdogtunities
will occur in the coming yearimcluding the Cootes Paradise Fishway"anniversary celebrath (2®1), and
supporting the propagation of plants. ©gpnities will also present themselves @storation succesgith
individual wetlandspecies such as turtles, eagles and wildaoirs
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RBG 2022-2026 Strategic Plan
ACHIEVING EXCELLENCE IN:

PREPARING FOR THE FUTURE

LEADERSHIPIN BIODIVERSITY AND ECOLOGICAL STEWARDSHIP
EXCELLENCE INEXPERIENCES AND VISITOR ENGAGEMENT
STRONG CULTURE STRONG TEAM

FINANICAL RESILIANCE & GROWTH

arwbdE

In the natural areas, we will continue to align with thhl. Biodiversity Strategynd Niagara Escarpment

World Biosphereandwill be looking to partner with thederal government as theypdertake new actions

goals to 2030We will alsoundertale projects to inventory and protect endangered species, aaswell

continue tadevelop and implememiansto managehe manycurrent hvasiveSpecies. Our wetlands

restoration initiatives will continue to be our flagship environmental management project, working with local
and @vernment partners to monitand recover the health of two of the largest remaining Lake Ontario
coastal wetlands, Cootes Paradisd Grindston®arsh. These marshes represetitial of RBG natural

areas Complementingthe environmental projectsail system infrastructure renewal will continue, ensuring
trails remain open, safe, inspiring, and facilitate environmental proteneducational programmitgit at

the same time reducing their disruption of ém¥ironmentally area

United NationBiodiversity Conservation Goals to 2050
9 To halt the extinction and decline of biodiversity.
T To enhance ansdrvicestd hmmans by aserving.6 s
1 To ensure fair and equitable benefits to all from use of genetic resources.
1 To close the gap between available financial and other me@mgleimentation and those necessary
to achieve the 2050 Vision.

Climate Changés a principal challenge and wetlands are carbon sinks. Wetlands such as the coastal marshes
are estimated to sequester about 100grams/m2/year (Bernal and Mitch 2012). The sheer scale of the wetland
vegetation currently missing provides the most signiticgportunity within the RBG lands to increase

carbon capture. Essentially 200 hectares of plants are currently missing. At the same time river mouth marsh at
RBG face significant further ecological health risk from Climate Change as they are moreolisely t

damaged by extreme events, particularly accelerated landscape erosion given the upstream land uses.

Natural Lands Biodiversity Goal
To manage Royal Botani cal Gardensdé conservation |

international ad local significance, both ecologically and culturally by enhancing, restamagmaintaining
habitats and linkages in balance with the pdbleed for spiritual renewal and exploration.

Wetland Restoration Goal

While maintaining system connectivjtyestorethe underlying conditions fdsiodiversityrecoveryand
sustainability guantifiedasa meseeutroghic environment in theleltas& mesotrophic in the sheltered bays

Longer Term Objectives
1. with partnersrecover inflowing water quality to meptovincialfederalwater quality objectives
2. restae natural water cycle patteraESpencer Creek and Lake Ontario
3. remove nomative speciesaminating the system

Key Partner Water Quality Related Plans

1 Great Lakes Water Quality Agreement
1 CanadaOntarioAgreemenfor the Great Lakes
9 Lake OntarioNearshore Framework (in development)



Lake Ontario Action and Management Plan
City of HamiltonWastewater Master Plan 8ormwateMaster Pan

City of HamiltonChedoke Creek Water Qualitljmprovementramework
Cootes Paradise Chedoke Creek Spill
Remediation Plan

1 City of Hamilton Biodiversity Action Plan

=A =4 =4 =4

Lake Ontario LaMP Biodiversity Conservation Priority Action Sites

ence

Salmon Aiver

‘‘‘‘‘‘

Napanse e

As noted in the previou&)16-2021 wetland
restoratiorplan a significant driver of theuccess of
the dominant harbour fisiKommonCarp (Cyprinus

carpio), andthe overalunbalanced fish populations | fge . = &= oy
is the ability to survive anoxian Hamilton Harbour Lake Ontaro ez
This anoxia is a direct result of tiidoodward Ave. T

Wastewater TreatmelVastewatePlant and so
despite the fact itwaterdoesnot flow directly into
RBG wetlands upgrade of tfs plant is critical for the
long-termsustainability of the marshes.

Looking Forward

Duringthe period of this plara ransiton fromRBG activities driven byhe Great LakeRecovery mitiative
(HHRAP) to the Great ékes Biodiversity Strategyill occur as the HHRAP and the wetlands are to be
delisted by 2021At RBG, this transition begaduringthe previous five years with iinmitives specific to both
Species at Risk and Invasive Spe¢mber than cafpbeing undertakerThis was highlightedythe
completion of an RBG Turtle Site Specific Plan arRheagmitesManagement PlarGiven the biota of the
wetlandsthere arén excesof 20 partner level strategies RBG could align Wippendix A) Moving
forward,both Species aRisk and invasive species wilecome dominant drivers hftureactivities with
pollinators currently emerging as a potential new dimensioaddtion, local cooperation will shift from the
HHRAP to theLake Ontario Management Plabootes to Escarpment Ecopark Systand Niagara
Escarpment World Biosphere Initiatie

RelatedPartner Plans
1 Great Lakes Water Quality AgreeméBtate ofthe Lake Eosystem ConferenceSOLEC)
9 CanadaOntario Agreement on the Great Lakes

1 Federal and Provincial Biodiversity Strategies with focus on Species atiiRiakivespecies&
pollinators

Provincial Great.akes Protection Act and Lake Ontafiotion and Managaent PAn
Federal North American Migratory Waterfowl & ShorebiidinagemenPlans

Great Lakes WetlandSonservation Action Plan

Nature Conservancy Great Lakes Conservaiioeprint

Lake Ontario Watekevel Regulation Plag017

Ontario Invasive Species Strategy / Act

=A =4 =8 -8 -8 9

Thelnternational Join€Commission JC) recommends 16 ecosystem indicators composed of 41 measures as
the best indicators in assessing progress under the GLW@ASTEte of the Lakes Bsystem Conference
(SOLEC) also has a suite of indicators to measure the health of the Great Lakes. The SOLEC and 1JC
indicators are compared in chart forniliable17 in AppendixA. From theseRBG will focus on

improvements to thextent, composition, and quality of Coastal WetlaREG on its ownor in partnership

with appropriate agencies, will alsorginue to monitor various Great Lakes indicator species including the
plant communities, migratory waterfoyvend fisheriesas well as support the Hamilton Harbour Remedial
Action Plan (HHRAP) delisting criteria.

A currently unexplored dimension tife property management goals is with the North American Waterfowl
and Shorebird Management Plans. Understanding these plans and determining what specific alignments can bt
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made will be part of planningnternationainterest in Great Lakes wetlanddl coninueto grow, andin the

case olLake Ontarigwill be of particular interesas a new water level regulation plaas beeiimplemented
(Plan2017). The International Lake Ontariet. Lawrence River Study piermed by the 1JCprovides a

collection ofEnvironmental Performance Indicatposhiow inTable18in the AppendixA. Plan 2017s

expected tdenefit key indicators of the Wetland Meadow Marsh Community @4 times oer the current
regulation planpndthe muskrapopulationgby 2.59).Thes e i ndi c at or gngoingworkto up wi
improve the quality of meadow marsh community in RBG wetlands and the quality of marsh habitat that will
support native Wilife populationsincluding muskrats.

An extensive list of background reports has been generated over the years to inventory biota and explore the
various issues affecting the marsh. This list of the most relevant reports is locatecfartece eéports
sectionbut is by ho means an exhaustive list of reports pertaini@goves Paradise and Grindstone Massh

The Primary Restoration Issue

The primary issue to resolve is the historical loss of the entire wetland plant comanhitiotan areas

flooded for periods longer than 1 moriootes Paradise Marsl208 haThis isa resilt of extremely high
Eurasian ©@mmonCarp Cyprinus carpid densities (800 kg/habdhese fish success largelyproduct ofvater
pollution. The high density of carp causadollapse of ecosystem function through destruction of the marsh
channelsallowing formerly contained inflowing contaminants to disperse throughout the mEnghfeeding

action ofcarpresulted in thisigh beingthe primary source of suspended sediment and associated phosphorus
in the water columnlThrough experience with carp exclusi®BG finds neasurable impacts occur at

densities over 20 kg/ha. The success of the carp is a product of multipls featiat under the section

filnvasive Specigs | at er i nTheséfactod emainmerasdlved with an original HHRAP objective
of 2015. Currently ndate can be articulated to complete the needed water quality recovery projects while at
the same timéhe carp population continuesdamage parts of Grindstone Marsh and continues to result in
the extirpation of native specid3ue to theséssuescombined with higher lake levels resulting in further carp
management challenges RBG staff support themaiigdtHRAP intention to remove most the carp from the
harbour systenEstablishment of a single Carp barrier at Valley Inn bridge across Grindstone Marsh
combined with dargescaleberm in outer Grindstone Marsh is an alternate solution.

Secondary Issues

Degraded inflowing water supplies, water level regulation, and system dominance by varioasiven
species comprisindamental challenges f&BG coastal marshe#nflowing waterquality issues are
highlighted by bacteria, phosphorus, sediment, réinagpmpounds, and potentially pesticidgss has
resulted in 3 areas of sedim@ointaminatiorincludingtheinterior of Westdale Inlet, the Desjardins Canal
upstream of West Pond, and Chedoke Bay. QGitedstone Marslshowsmetal contaminants impaient,
but it isunknownif this is limiting biodiversity andheedgurther studyln 1994, mn-native species
represented >90% of the biologicgistemwith the chief invaders comprised ob@monCarp, Eurasian
MannaGrass Glyceria maximg Common Ree{Phragmites australljs and Mute SwanQygnus oloy. In
addition, water level regulation of Lake Ontario has maintained summer water levels high enough to prevent
natural emergent marsh reestablishment from seedlingsery conditionsgince the inceptionf the
restorationAs a result11.5 km of shoreline within the marshes remains without emeptgms and virtually
all new \egetatiorsites area result ofactiveplantingby RBG staff and volunteers

Issues Summary

9 Physical destruction of plant conumities and impairment of water quality by carp

9 Turbidity preventing light penetration to the bottom for plant growth derived from carp, urban and
rural runoff, and eutrophication

Hypereutrophidnflowing phosphorusvater sourceswell exceeding guidalies for aquatic life

Below escarpment creek bank erosion and collapse in the small tributaries due to urban runoff.
Localized sediment contamination from sewage wbdn watersheds

Modified water cycles both Lake Ontario and inflowing rivers

Historical ditching of lower Spence€reekand Chedoke Creek

=A =4 -4 -8 =9
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9 Dominance of several Eurasian noative species
1 Extirpation of native species
1 Localized accumulation of inflowing litter and debris smothering and trapping biota

The Key Performance Indicators for RBG Wetlands

Measurement of the following list édpicswill be used to track the state of the wetlands and the rate of
progress of recovery. More details on the monitoring programs are provided in the monitoring section.

ERE R I ]

Area ofsubmergentmarsh

Area ofemergentmarsh

Areaof meadow rarsh

% Wetlandnative plants

Area of Wild Rice

Waterclarity or waterquality index
Biomass otcommon arp

Winter muskrat lodges present
Yellow Perch population

Wetland Restoration Themes 2022-2026

This restoration plan summarizes items including the role of RBG in the HHRAP, the strategy looking forward
independent of the HHRAP, resources required, partnerships, research opportunities, specific projects and
locations. The plan im parallel with tle completion of the Hamilton Harbour Remedial Action Plan (HHRAP

T completion date unknown), bringing the wetlands to a more sustainable state by 2026. An important role for
RBG in this process ispviding water qualittbased communications on the envirantal condition of the
wetlands, the most important factor for wetland sustainability to support partner initiatives to improve
inflowing waters.

1.
2.
3

Exclusion and removal of Common Carp from the marsh aodasilitate aquatic plant growth
Emergent marsh planting &nelioratd_ake Ontario water level regulation.

Repair of historically damage eroding shorelines in Cootes Paradise Marsh, focudicgarg Island,
Kingfisher Pt, Princess Pt, Sassafras Pt and Bulls Pt through bioengineering

Meadow Marsh restoration through invasive plant managenitdmpotential alignment with pollinators
regional strategies

Communication and monitoring of environmental conditions in the marshes.

Review and future strategy for the ongoing management of €oinel Marsh, particularly the outer
marsh.
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Integration with the HHRAP

The HHRAP is triggered by the Great Lakes Water Quality Agreement, with bettafing federal and
provincial Bodiversity Strategies. The HHRAP does not pertain to the entire BRB® wetlandsfocusing
only on the highly impaired area atentified in1992 HHRAP tage 1 Report. These areas included the
seasonallylboded habitats of meadow marsh amidergent marstand the permanently flooded submergent
marsh. The initial habitatargets for CooteRaradisend Grindston®arshesvere never accurately
calculated, but the spirit was to restore the missing wetland and aquatic vegetation back to historical
conditions (with no reference to species makienprogress measunefs sud), target numbers originally
identified to be restored have since been refined by RBG with detailed Geographic Information System
mapping (ARCGIS).

The currenHHRAP targets for the marshes are;
1 Cootes Paradigdarsh- 230 hectares of vegetation
1 Grindstone Marslh 40 hectares of vegetation
1 Water Clarity > 1 meter 85% of the time.

The Grindstone Marsh habitat target has proven to be challenging as total area of habitat lost in Grindstone
Marsh continued to increasdlfiwing the onset of the initial HHRABNd assessmerikthis was further
confounded by the lack of initial habitat measurements of the area, resulting in a HHRARPtaggaivery

of vegetated arethatunderrepresentdtie missing vegetation. As of 1999 the missing vegetation had reached
46 haand the total area of missing vegetation was estimated to ba.208

Significant progress has been madeingthe HHRAP with the area of missing vegetation down to ad@ni
hedares.Withing thisthe fully vegetatedneadow marsh restoratissnow focusedn transforming the plants
species t@ native plant community favildlife habitat. There areno indicator wildlife speciedqyut thetotal

area of this habitatontribuestowards theoverallhabitat delisting targeWithin RBG the meadow marsh
plant community hatargetsmeasured agercent native species, and suitable common plant sp&bies.
ongoingchallengdor the meadow marstreads thatfor decades the plant commtynhasbeenalmost
entirelycomposed of &urasian plant species making the habitat quite ineffective in supporting native insects
and wildlife. Measurablgositivechanges to this plant community have occurred in the past five years with
support from both Environment and Climate Change Canada and the Trillium Founda@olow marsh
management now falls under federal and provincial biodiversity strategies linkebailit Invasive Species
and Species at Risk

HHRAP Targets

Within the HHRAP there are ILBeneficial Use Impairmen{®UIs), for which 5 are directly measured within
RBG properties and several that rely on the healtheproperties. One of the 12Ul v, is currently listed as
requiring further assessment to properly summarize its condition.

v - Bird or Animal Deformities or Reproduction Problems (measureéd®@gQ

vi - Degradation of Benthos (marsh criteria currently not established, no lead assigned)
viii - Eutrophication or Undesirable Algae

xi - Degradation of Aesthetics (no criteria currently established)

xiv - Loss of Fish and Wildlife Habitat

HHRAP BUIs with a direct link to RBG marshes.

iii - Degradation of Fish Populatiom@ex measurby DFO n the harbour)

iii - Degradation of Wildlife Populationpértial indexby ECCC'i colonial waterbird populations)
x- Recreational UseBeach closing and water contact spoirgé¢xed bybeachopenmeasurement)

The objective®f the HHRAPmeasuredn the RBG marshhabitatand the BUIs can be summagitzas:
1. Achievement of water quality targets through restorationfafviring water and exclusion of Common
Carp Cyprinus carpi9.
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2. Restoration of plant coverage through elimination of Common Carpiigstion of Canada goose

overpopulation.

3. Remediate onsite physical/chemical damages of historical impairment, including collapsing shorelines and

localized sediment impairments at thestern DesjardmCanal, Chedoke Bagnd Westdale Inlet.
4. Reestablishing lost species and acceleration plant comnraadyerythrough reintroductions

To measure the progress towards recovery of the HHRAP each of the BUIs has targets (dedjsts)g The
delisting targetsas availableare listed in Table 1. Several of the delisting targets are relative to coomparis
sites, while the measure dadsthetics has yet to be resolvBdth benthos and wildlife deformés have
baseline data avaible;however the actual HHRAP target is not chosmaddition RBG strives to achieve
environmental conditions consistent with provincial and federal guidelines and in support of biodiVesity.
challenges have risen as RBfBdgets and alignmemtith federal and provincial guideks/objectives do not
always alignwith the initial HHRAP targets laid out in 1992 he challenge aretwofold;

1. The HHRAP water quality targetsr the marsheare not reflective of current federal and provincial
guidelinegobjectives foraquatic life, while the harbour targets are.
2. Several factor§i.e. pesticides, pharmaceuticals, and nitratese no HHRAP measures and yet are

negativelyaffecting the marsh ecosystem

The above two factors have confounded the City ofiHant o n 6 s

ability

to det er mi

needs to mitigate wastewater and urban runoff polluRasolving the HHRAP water quality targets are
currently the subject of the CootesdiiseGrindstone Marsh \aterQuality Subcommittee.

Tablel. HHRAP delisting targets for RBG wetlands

Measure

Cootes Paradise

Grindstone Marsh

Pre-Restoration

BUI Final Objective 2021Average (1990combined/
2021 Average

averaged)
**\Vegetated Area i 270 hectares 73ha 19ha ~60 hectares
* Water Clarity vii  >100cm 39cm 42cm <30cm
* Total Phosphorus viii <50 ug/l 126ug/l 168ug/l 270 ugl/l
* Total Suspended viii  <25mg/l 28 mg/l 43 mg/I 65 mg/I
Sedimen
* Unionized ammonia | viii  <0.02 ug/l 0.024ug/ 0.15ug/l <0.02 ug/l
* Dissolved Oxygen vii  >5mg/l >5 mgl/l >5 mgl/l >5 mg/l
Aesthetics xi  Unimpaired Impaired Impaired Impaired
Benthos vi  Relative to Impaired Impaired Impaired

unimpaired site

Wildlife deformities v Relative to Unimpaired Unimpaired Impaired

unimpaired site

*measured at monitoring stationBZand GA.
**| mproved wetland mapping revised ith&ial HHRAP targetwith 230ha in Cootes Paradise marsh and 40ha in Grindstone.Marsh
*12 out of 24 sampldsada Secchi reading that was greater than ddptthis case, depth was used to calculate the average.

14

I



Background Summary & Status

Royal Botanical Gardens has been providing protection, stewardship, and restoration of its wetland habitats
si nce s.lFathat@oicBadtal marshes impacted by inflowing polluted viafi#ing, and Eurasian
invasive speciethis has included many restoration projects from wetland planting programs to hydrological
manipulations, to carp exclusion, and to specigstreduction. Concerns regarding inflowing water quality
has also always been at the forefroRBG has regularly requested thatal municipalities that discharge
wastewater into the properties aspired to maintaindsigftandards @ffluent Underthe Great Lakes Water
Quality Agreemenbf 1970s the two remaiimg wetlands retained withiRBG property holdings gained
additioral interestwith theformation of the HHRARxnd the unveiling oProject Paradise in 199Broject
Paradisevasstructured teset a restoratiooourse andieneratéundsfor RBGto contribute to projects

Project Paradise will discontinae part of this plaandthe restoration project wile rebranded anRBG
wetlandbiodiversityconservatiorprojectand part othe Niagar&Escarpment World BiospherEocus will be
placed on recovery ofre speciesneadow marsinvasive plant speciesjigratory birdsand fish

The goal of théHamilton Harbour Remedial Action Plan (HHRAR)therestoratiorof adegraded Great

Lakes aregArea of Concernas identifiedoy the International Joint Commission (IJ@)derthe Great Lakes
Water Quality Agreemer{updated2012). At RBG, thearea covered includelse tworivermouth coastal
marshcomplexesf Cootes Paradiddarshand Grindstone Margftbounded by the&@msl| contour) Overall,

these wetlandextend upmultiple watershedgotaling approximately00 hectares in size, and inclualeer 30

km of shoreline an@5 subwatershedfBG owns all of Grindstone Marsind nearhall of Cootes Paradise
Marsh West of Cootes Drive is owned byahhilton Conservation Authoritgnd portions of the old Desjardin
Canal are owned by the City of Hamiltdracally these areas represent 99% of the remaining undisturbed
harbour shoreline argteater tha®5% of the remaining wetland habitats. These are also the largest wetlands
in the western half of Lake Ontario and the only coastal reasbtected within the Niagara Escarpment

World Biosphere Reserv&éhe marshes are directly connectethi® Lake Ontario water level. Lake Ontario
water cycle variationsanresult in all or none of the marsh area flooded,taedypical annual cyclenoves

across 1/3 of thenarsharea 70 cm annualfluctuation).Dominant watersheds are Spencer Ci(@&kkm?)

and Grindstone Creek (&n?). Although impairedthesewatershedaretwo of the healthiewatersheds
remaining on Lake Ontario, with over 95% of the Spencer Creek watershed contained within the Greenbelt.

Hamiltorr Harbour

tes Paradise Marsh Systei

e
Wkn’u:n‘: j_. 2

Figurel. Map of RBG properties with Cootes Paradise Marsh as the central water feature
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Current Wetland Status

During 2016 ta2021, dgnificantdamage antiabitatioss occurre@~30 hectares lostyvith 2021 a return to
improving conditiors and recovery of habitgplants) Images andtatistics are provided thesectionstarting
on page 52f this document. Overall,ater quality and clarity in Cootes Paradidarshdeclinedfrom an
annual average @&0cm clarity (2015 to 39cm (2021). Newly regeneratedathse ppulations of white
watetily essentially disappeared from Westdale Inlet and West Pond tied to variougEspitgent plants
alsodramaticallydecreased buebounded in 2QRasa rare low water year occurrgtielowest since the
1960s resulting in a rapid regemation of thelostemergent marskanda net increasef 5.5 hectarefrom
2015 conditionsandcomplimented bylanting. This net increase includedbout7 hectares ohewemergent
seedlingsestablisiedwith the assistance of3km of temporary goose exclusion fencthging 2021
reversing multiple years of loss@e total areaf missingmarsh vegetatioat the onset of the HHRAP was
208ha and is nowdown to137 haof missingvegetationOpen water area is expected to &&sltharb% of
total arealn both 2017 and 2019 record high levels impacted carp exclusion ability and since 2017 4,288 large
carp have been removed from the marsh

Estimated Area of Vegetation 2021 Coastal Marsh Area
120 (300 hectares)
= Cootes Paradise Grindstone Marsh
100 E;pen Submergent
ater
a0 13%

Emergent
16%

Hectares
[ %] E=Y n
= = [ ]

Meadow

_,"j_ Marsh
5%

=]

Site specific areas of recovery havRresideht®Bomdacac ur r e
habitat dramatically improved with the elimination of a mixture of dominating invasive plants and carp and
now grows the largest wild rice populatiat RBG.Wild Rice and abmergent plants respondied2021 to the
improving conditionsvith wild rice growing ina dozen areas and submergent plants reestablishing a presence.
Water lilies are expected to return with time, and substantial effort wastmeslatroduce YellowVaterlily

(Nuphar variegaim) with small populationsow found in all inletsA focus on thénealth of themeadow

marsh habitatand elimination ofnvasive plant specidsecame a focus, witmuch of thePhragmites

eliminated and thiarge swaths of European Manna Grag® in managemeift-20 hectares)At the same

time the aslireesgrowing in these areas all died off due to Emerald Ash Borer. Reroaugnatrea result of

ther reluctance to leave the shall@wld marshfor thewinter holding in water <1®m deephowever there

has been very little carp reproductiugccess in the marsturing recent yearand so substantial population

decline has occurrggrigure3). Overall,the marskcontinues to be eutrophic aimdlate summedeclines to
hypereutrophic conditions resulting in extensive algae blooms and considerable collapse of ¢éngesubm

plant communityThe impact on dissolved oxygen is severe with a study in partnership with DFO Science
illuminating this.Fish and wildlife populationsyhich are mostly based in Hamilton Harbdawvefollowed

the recent declines imarshhabitat As an example, less fish passed through the Fishw2@2ihthan 2A.5,

with only nativeBowfin populations improvingndthe nonnative Goldfish and Rudélsoincreagg.

In Grindstone Marsh conditiorigve alsaleclinedwith total vegetation 20150f 20 hectareswhile in 2021
it was 19hectaresAs with Cootes Paradise 2021 represented a year of substantial racostpre the
conditionback toachievd 9 hectaresAt the outset of the HHRABnestimate 40 ha of mash vegetation was
missingand worsened tan estimated6 haby 1999. The originad0 ha is only estimated fro aerial photos
and the experience oheof the authos (Theysmeyer pers. oba} it was not quantified in the fieild the
early 1990sIn outer Grindstone Marsh (not carp protectetgwegetated are@mainsat near zeroAt the
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same time emergent plamsw occur along atretch of the westaishore ofthis marsh aregby Carrolls Bay)

a result of 800m longshorelinerestoration project in 201€upported by CN RaiLong Pond andond#1,

show measurably improved plasgmmunity and after the removal of carp framcord lake level®onds#2-

4 have returned tossentially restored conditiand grow wild riceln total 2770 large carp have been
removed from these marsh areas since 2017. However Long Pond water quality has decliigdCootes
Paradise a focus on the health of the meadow marsh habitats and the elimination of invasive plant species
became a focusuch of the Phragmitelsas beemrliminated and the large swaths of European Manna Grass
arenow in managemenissues with floodindgpoor quality waterpf restoratiorareas and carp exclusion are
slowing recoveringwith multiple projects implemented to ingwe the situationAn increase in the beaver
population tunnéhg through the exclusioberms has resulted in a challenge in maintaining carp exclusion
Therising beaver population alsexperienced a substantial die of in 21® Long Pond, the secondr¢gest

area afte©Outer GrirdstoneMarsh remains a challenge to access to complete wodkeutrophication has
increased in recent yed® reasons yet to be determin@uter Grindstonemarsh areaontinues to be

overrun with carphowever DFQGreat Lakes Science Ldtarbour wide population monitoring indicates the
overall population is down bgbout 80% as compared to 25 years previmflowing Grindstone Creelvater
quality isalso somewhdmproved, a result of t agriculturplacticeschanges in the watershdtbwever urban
runoff into the small tributariesouth of Waterdown is causing severe bank collapse and erosion into the
marsh.

RBG projectsin the previous 5 yeardsoincluded a varigt of public access and aesils improvements
public education programpublic education signagextensive wetland replantinrge scalearp barrier
upgrades to work in higher water levatarp removabperationsand goose managemeht.Cootes Padise
a totalof about85,000cattails andL,500water lilies were planted as well as an annual programésteblish
wild rice, and the additiof extensive meadow marsh plaf25,000 plus plantssawell as shruband seed)
Newly plantedreedsare currently protected with 1.5 km of temporary fencingsrindstone Marsh, three of
the four carp exclusion berms have been rebuilt faumdof the five carp exclusion structures have been
upgraded from temporary experimalgtructures to more peanent metal barriersn addition the wetlands
were mapped in detgiroviding RBG with high quality base magmthymetry mapsnd historicabquatic
plant community datdDatabases continue to be updated for the various monitoring proghentéshway
database the most extensive, contaimingr 100,000records

RBG worked with multiple partners to complete projectsibahighlighted by the shoreline rebuild at Outer
Grindstone Marsh with CN Rail armtippored newmajor capital projects to improweater flowing into the
property In partnership witlthe Bay Area Restoration Counahnual volunteer plantingpntributes 2,000+
newplants tathe marshesvery yeay plants whicthopefully continugo multiply and expandl'he operation
of the Main/Kingand Royal CSO tanks improved dramatic@ily2019following multiyearlargescalespills,
now reducing the number of overflow®verflows from this tankontinue to be overwhelming, and
substantiallyexceedolicy objectives for spills annuallyith 450million litres overflowing in 2021 (City of
Hamilton 2021) An addition four uncontrolled CSOs came to lighthe past five yearselping tofurther
explain the ongoing water quality issu€éheKing StreeVWWTP (located in Dundad)as final upgrade
objectives resolved and is currently in need®0million for its reconstruction, a curreétaterQuality
Agreement priority. Until this occurs it continuescteate hypereutrophic conditions in West Pand
downstream into Cootes Paradise Marsh.
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Figure2. Coot es Pdanddrdthie Sgedcer Civek del@21 (upper photognd 2015 hiddle
photo)and2011 (lower photo)Emergent Marsh regeneratianthis site beethe seondary focus
complimenting carp exclusicand was fully recovered with the aid of low water in 2021
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Invasive Species

Eurasian invasive species are a significant challenge in the RBG naturaDam#ag the period 02016

2021, theinvasivespecies dimension of the provincial biodiversity stgyt emerged as a significant provincial
priority, culminating in the passage of the OntdnivasiveSpecies Acin 2015and including species such as
Common ReedRhragmites austil#s). Federally aquatic invasive species also emerged as a priority with the
management woréxpanded tanclude Asian Carp (excluding Commomu@).Prior to 2010CommonCarp
was the spges of focus through the HHRAFowever between 2010 ar2D15 initiativesfor several other
species have occurrgorticularly in relation to Species at Risk protectibhe implicationsf the new
legislationfor RBG are yet to be determined, but it can be anticipated as a future source of suipgiod

both on the margement and monitoring fron recognition of this RBG is drafting an invasive species
management strategy to summarizettpepriorities going forwardas of 2015, Common Carp and
Phragmiteshave RBG management plans, witrasiarManna Grasg§Glyceriamaxima)soonto follow.

Both Phragmites and European Manna Gpasgipally occupy thaneadow marsh habitat, a habitat that is
also a Lake Ontario Health wetland health indicafbelist of nonnative invasive species of concern
identifiedin theRBG wetlandsis found inTable3 below. Of the listed specigslute Swans,Goldfish, Rudd,
andFloweringRush are identified as emerging issadding to the already challenging list of specfespart

of the invasive species strategytarget threshold level triggering management action fomnatime species
abundance will need to be establisladémhg with options for funds to support managetactivities.

In theory, Eurasian speciesich as the Commora@would not be expeetlto outcompete native species,
unless the habitat was altered to distavithe nativespeciesor a suitablenatural predator did not exist in
North America This isdemonstrateelsewhere on théreatLakeswhereunpolluted wetlands are not
dominated by carpAlteredimpairedwater quality allowed Commondagpto reach 90% of th&ish biomass
equivalent to an estimated 800 kgih&ootes Paradis@ hisresuledin theloss of most native species across
all biological community levels, including planisvertebrates, fistbirds, mammals, and multiplgp&cies at
Risk. RBG has found thatsaociated issues begin at densities of ovee20a.Carp arrivedn the late1800s
and werdocally established as a dominant species by the 1840st ofRBG wetland loss occurregetween
1937 and 1950Key drivers of carp population include eutrophication, anoxia and ammonia issulsdent
Hamilton Harbour, watershed sedimteénput, and alteration of the natural marsh water cycle.

Table2. Identified factos contributing to the historical succesCoimmonCarp (Cyprinus carpid.

Life History Issue Strategy

Reproduction Favoured by the regulation béke 1. Long term- Return variability to seasong
Ontarioi typical regulated peak water levelpeak andeturn peak period tq
seasonal shoreline flooding aligns wif  May.
reproductive habitats 2. Short term Exclude carp from
(June spawning flooded vegetation) reproductive habitats

Summer Habitat | Favoured by turbid open water river | 1. Reduce turbidity of inflowing water,
mouth marshes and backwaters. nutrients and fine particulate.

2. Short termi exclude carp from river
mouth habitats with iders and by
returning of Old Desjardins Canal
remnant to wetland depth

Wintering habitat | Favouredhrough tolerance to elevate| 1. Address ammonia and dissolved oxyge

ammonia and depressed dissolved | issues irboth theharbourand west

oxygen levels in Hamilton harbour. | Desjardins Canal

Feedback loop 1 | Open niche created by loss oftlead | 1. Exclude carp from wetlands

Vacant niche vegetation in the wetland areas. 2. Restore inflowing water quality

3. Reestablish natural water cycle patterny
Feedback loop 2 | Lack of predators to maintain a 1. Restore wetlanfish habitat,with marsh
Lack of Predators | balanced system. specieexpect teeat young carp.

2. BaldEagle,Mink, Northern Pike &
Muskellunge for moderate sized carp.
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Table3. Summary of abundant invasive species found within RBG wetlands.

Species Status

(Glyceria maxima

EurasiarMannaGrass Covers40% of the meadow marsh habitats as monocultures

(Phragmites australis)

Giant Reed Grass Localized monocultures cover less tHalmectares

(Phalaris arundinacen

Red Canary Grass Localized, suppressed BurasiarManna Grass

(Lythrum salicaria)

Purple loosestrife Sporadic and controlled by previously introduced beetles (1994)

(Butomusumbellatus)

Flowering Rush Localized, but emergings a potential problem

EuropearCrack Willow Dominant wetland tree species
(Salix fragilis)

Yellow lIris Localized, but emerging as a potential problem

(Iris pseudoacorus)

Himalayan Balsam Localized anual floweroccurring in Grimistone Marsh

(Impatiens glandulifera)

Common Carp Became dominant in the 1950s, 800kg/ha as of 1994

(Cyprinus carpio)

White perch Currently declining, in the 109
(Morone americana)

Round Goby Locally abundant in Grindstone
(Neogobius melanostomus)

Goldfish Increasing, recently reached status as a common species
(Carassius auratys

Rudd Increasing, recently reached status as a common species
(Scardiniuserythropthalmu}

Redear slider Abundant near public access areas

(Trachemys scripta elegans

European Mute Swan A dominant breeding waterbird

(Cygnus olor)
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Species at Risk

RBGO Species aRisk (SAR) program objectivesicludeproviding regular status updates (evety $ears)

for all SAR speciedhat occur on RBG land$his process is evolving with the eviacreasing list of species
under threat. As of the end of 2015, 28 listed SAR have been observed in association with the wetlands in the
preceding decade (s&able4). With the transition away from the Hamilton Harbour Remedial Action Plan,
efforts supporting SAR biodiversity strategies in the wetlands will emerge as signifibenprocessvas
initiated for strugglingspecies such as turtlegarted with the creation of tigite-SpecificPlan for turtles
(Harrison and Theijsmeijer 201dhd withbackground inventory work completed foeshwater mussels
(Theijsmeijer and Riche2017, Morris et al..201)2 In the past, funding was secured for Prothonotary Warbler
and Least Bittern habitat projects, as well as most recently for aerial insectivore bird simagdition,the
populations ofwo SAR at Royal Botanical GardenRé¢d Mulberry and=ew-floweredClub-rush) represent

the critical remaining @pulationsn Canada, and as such are the focus of reseatmanagemeinitiatives.
Thestatus updateglentify issuego focusfuture managemerections which subsequently feed into the
creation ofSite-Specific Plans To provide additioal protection for concentrations 8AR, RBG has branded
specific offtrail areas as Special Protection Areas. Tinither minimizes off-trail activitiesandemphasize

the unique nature of the property. The areas cuyrendiude two locations in Cootes Parad&snctuaryand

one location in Hendrie Valleganctuarywith two of these sitesonsisting primarily of wetland habitat

Key Species at Risk that we anticipate will assist with obtaining funding support include:

T Northern Map Tur t | (genemahwktlaBllhabitadi ngds Turtl e
9 Lilliput Mussel, potentialfor Eastern Pondmussel and Mapleleaf Muésguatic habitgt

1 Least Bitternlemergent marsh habitat)

1 Prothonotary Warbler (swamp forest habitat)

1 Eastern Ribbonsnake (wetland and swamp forest habitat)

We anticipate Southern Wild Ric&igania aquatia), a dominant plant in the restored RBG wetlands, will be
added to the Species at Risk list witttie comingyears following COSWEIC/COSARGssessment Royal
Botanical Gar dens app e anfosmation orgarézatibdn ¢his gpecey, withongy6 s pr
Lakehead University also taking an interest in the past. Southern Wild Rice spontaneously reappeared in
GrindstoneMarshin 1998 anchas since generated reintroduction research and projects.

Reintroducing SAR species extirpated from RB#3 the potential tstrategically align with similar efforts for
currently extirpated, but listed, species. If other agencies wakaéerelated initiatives, and wetland and overall
aquatic conditions recover to a stable healthy environment, current opportunities can include:

Grass Pickerdlpotential for natural recolonization) (Special Concern federally and provincially)
Redside Dae(Special Concern federally, Endangered provincially)

Bridle Shiner(Special Concern federally and provincially)

Lake Sturgeorfcurrent subject of OMNRF reintroduction work in Lake Ontario) (Great Lakes
population assessed by COSEWIC as Threatened fad@raleatened provincially)

Jefferson Salamandergn potentiallynaturally recolonizérom nearbyupstreanpopulations)

Hills Pondweed (potential for natural recolonizati¢®pecial Concern federally and provincially)

=a =4 =4 =4

= =

Aerial insectivore birds are alsd significant concerifior biodiversity protection; population trends showing

rapid decline have resulted in several recently being added to the Species at Risk list. Due to the migratory
bird staging significance for these species at RBG, they are rekevaneeding residents, foraging area

residents, and as staging migrants (which currently occur in the thousands). These birds are also connected to
the marshés invertebrate popul ations, which in tu
Acadian Flycatcher, Olivsided Flycatcher, and Canada Warbler. Aerial insectivore birds relevant to the

marsh include:

21



= =4 =8 =8 =9

Chimney Swift(Threatened federally and provincially)
Bank Swallowm(assessed as Threatened by COSEWIC, Threatened provincially)
Barn Svallow (assessed as Threatened by COSEWIC, Threatened provincially)
Common NighthawKThreatened federally, Special Concern provincially)

EasternWhip-poor-will (Threatened federally and provincially)

Species at Riskurveysconductedn 2015 to update thstatus oOR B G 6 s

BamloSwallow colonies found
that theyare nowno longer nestingn RBGland. Black Terns, though not classed as an aerial insectivore,

can rely heavily on insects and will nest only in hemi marsh conditi€i¥4 open water and 50&tnergent

vegetation). During the past 3 years (2@I15), Black Terns have been observed foraging at Cootes Paradise

Marsh
Table4. Wetlandrelated Species at Risk at RB&hd their current wetland use status.

Common Name Scientific Name SARO (CSSAER\;I‘\‘III Q) WetIaRnéjGuse at L:ts E%eg :
e e | sc | owm | e | am
ProthonotaryWarbler Protonotaria citrea END END ngg:é?%’ 2017
LeastBittern Ixobrychus exilis THR THR rgig:é?r% 2021
American Eel Anguilla rostrata END THR permanent 2020
e piaony | S0 sl
EasternPondmussel Ligumianasuta END END permanent 2010
Lilliput Toxolasma parvus THR END permanent 2021
Mapleleaf Mussel Quadrula quadrula SC SC permanent 2021
EasterrMuskTurtle Sternotherus odoratus SC THR permanent 2009
Blanding'sTurtle Emydoidea blandingii THR THR permanent 2021
NorthernMap Turtle Graptemys geographica SC SC permanent 2021
SnappingTurtle Chelydra serpentina SC SC permanent 2021
Acadian Rycatcher Empidonax virescens END END rgi?er:é?r%' 2017
Bank Swallow Riparia riparia THR THR ngé?%’ 2021
Bam Swallow Hirundo rustica THR THR rgi%r:éci)r:)é, 2021
ChimneySwift Chaetura pelagica THR THR rgig:;?r:é' 2021
Common Nghthawk Chordeiles minor SC THR rgiger:é?%’ 2021
SpottedGar Lepisosteus oculatus THR THR permanent 2006
Red Knot Calidris canutus rufa END END migratory 2012
Yellow Rail Coturnicops noveboracensis SC SC migratory 2012
American White Pelican Pelecanus erythrorhynchos THR (NAR) migratory 2021
Canada Vérbler Cardellina canadensis SC THR migratory 2021
Golden E&gle Aquila chrysaetos END (NAR) migratory 2021
Horned Grebe Podiceps auritus SC SC migratory 2021
Rusty Backbird Euphagus carolinus SC SC migratory 2021
Olive-sided Flycatcher Contopuscooperi SC THR migratory 1975 2021
EasterrRibbonsnake Thamnophis sauritus SC SC permanent 1985; 2014

(unconfirmed)
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N SARA/ Wetland use at Last seen
Common Name Scientific Name SARO (COSEWIC) RBG at RBG
A . migratory
Black Tern Chlidonias niger SC (NAR) (bred historically) late 196052018
GrassPickerel Esox americanus SC SC permanent historical
vermiculatus
RedsideDace Clinostomus elongatus END END permanent historical
Blue Racer Coluber constrictor foxii END END permanent historical
Gray Ratsnake Pantherophis spiloides END END permanent historical
TimberRattlesnake Crotalus horridus EXP EXP permanent historical
EasternWhip-poor-will Antrostomus vociferous THR THR migratory 1965
King Rail Rallus elegans END END migratory, 1981
breeding
JeffersonSalamander Ambystoma jeffersonianum END THR permanent 1984
_IE_ﬁrsttlgrrSplnySoftshell Apalone spinifera spinifera END THR permanent 1984
CerulearWarbler Setophaga cerulea THR END MY, 1996
breeding
NorthernBrook Lamprey Ichthyomyzon fossor SC SC permanent 1997
Shorteared Owl Asio flammeus SC SC migratory, 1999
breeding
Silver Shiner Notropis photogenis THR THR permanent 1999
Louisiana Waterthrush Parkesia motacilla THR THR migratory, 2003
breeding
. 1994 (suspecteq
Wood Turtle Gleptemys insculpta END THR permanent petrelease)

SAROIT Species at Risk in Ontario List (https://www.ontario.ca/environraedtenergy/speciedsk-ontariclist)

SARAT Species at Risk Act (2003) (http://www.registreblgraregistry.gc.ca/sar/index/default_e.cfm)

(COSEWIC)i Committee on thet&tus of Endangered Wildlife in Canada; rank is in brackets when SARA/COSEWIC
differ, or if species does not yet have federal status on SARA schedules but has been asseassetyathat Committee
SCi Special Concern; THR Threatened; END Endangeed; EXPi Extirpated; EXTi Extinct; NART Not at Risk
Historicali not observed on RBG land in over 10 years
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Restoration Strategies and Actions

The strategies and actions integrate invasive species management and Species at Risk protection within them.
In alignment with the HHRAP, the projects target recovery of wetland area first, and wetland plant community
guality second. The primary objectifar the wetlands is restoring wetland plant coverage to Cootes Paradise
and Grindstone Marslg with thistotal area(270 hectaresd HHRAP delisting criterialhe interior bay water

quality goal in particular, a mesotrophic environment, suppordsRBGplant diversity objectivesThese

wetl ands contribute to numer ous HHRAPaelistihgeangets i ci al

Six principalthemes dominatBBGS en sitewetlandmanagemeractionsintendedbetween 202 and2026.

These themes atkreadedhroughl5 separate project initiatives with their associated summaries found in the
fiProjects Descriptiamsection of this documenthe success of implementation will vary based on funding
availability and water level#side from the belowthe King St Waster Water Plan atite Desjardins Canal
upstream of West Portd the WWTP(City of Hamiltonland) negatively affecting the pontbwer Spencer
Creek,and the western half the manstil require a project to reduce contaminatrisaddition to these

projects RBG will provide communications to support partner efforts to improve inflowing watiers

Chedoke Creek Watershed and Hickory Brook featuring prominently.

1. Exclusion and removal of Common Carp from the marsh aoefasilitate aquatic plant growth

2. Emergent marsh planting &émmeliorated_ake Ontario water level regulation.

3. Repair of historically damage eroding shorelines in Cootes Paradise Marsh, focudiagarg Island,
Kingfisher Pt, Princess Pt, Sassafras Pt and BulisrBugh bioengineering

4. Meadow Marsh restoration through invasive plant managewignpotential alignment with pollinators
regional strategies

5. Communication and monitoring of environmental conditions in the marshes.

6. Review and future strategy for thegning management of Grindstone Marsh, particularly the outer
marsh.

Table5. Wetland poject titles and timelingsubject to change based on water levels and funding.

Project 2022 2023 2024 2025 2026
The Cootes Paradiséshway X X X X X
The Spencer Creek Delta Project X X X

Cootes Paradise Shéiree Repair X X X X X
(Gabion Stone siteand eroding islands and points

Cootes Paradise Inner Bwildlife Project X X X X X
Wild Rice and DeefWater Plants X X X X

Meadow Marsh Invasive Plant Removal X X X X X
Stream Habitat improveme(iicMaster partner) X X X

RBG Center Urban Runoff Management X X

Chedoke Bay Project X X

Sunfish Pond & Long Pon@arp Exclusion X X X X X
Grindstone Marsh Delta (tHglbow) X X X X X
Hendrie ValleyOxbowPondsand Invasive Plants X X X X X
Outer Grindstone Marsh ? ? ? ?
Grindstone Marsh Carp Exclusion System Review X X X

Floating Wetland$ Temporary X X X X X

Actions Summary

1. MaintainCommon @rp densities to <2kKg/hathroughthe use ob fish barriers, while maintaining
system connectivity with fishways.

2. Carp removal from Long Pond and other locations as needed

3. Accelerate restoration of marsh riv@rannelsas biofilters and corridorsyith targeted restoration
emergent marsh plantingojectsalongSpencer Cr, Grindstone Gnd Chedoke Cr

4. Recontour the Chedoke Creek delta to reestablish a natural levee, also acting as a wateragectiion
barrier to the adjacent Cootes Paradise sheltered bay.
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Work collaboratively with partners to create iaterimmitigation system for ongoing Chedoke Creek
sewage spills(Bubblersand floating wetlands).
Stabilization ofislandshorelineghroudh bioengineering plantings.
Removal of old shoreline erosion armour stone and restoration with bioengineering plantings.
Introductions of several late summer submergent plant species as well as water lily species.
Ongoing reintroduction and propagationSwiuthern Wild Rice.
0. Recovering inflowing water quality through
i. supporfinput tomunicipalWastewaterand Stormwaterplans
ii. Support/input to Conservation Authority Watershed planning
iii. Coordination withMcMasterfor Urban runoff changes to campias Westcampus.
iv. Community involvement activities to educate aboutrdlevanceof these plans
v. Communication of environmental status at key interpretation points with a focus at Princess Pt and
the Fishway.
11. Mitigation of RBG Centre stormwater runoff
12. Creation of the Cootes Paradidarshinner Bay migratory waterfow! protection area.
13. Management oflominatinginvasive speciesf; PhragmitesEurasiarManna Grass, and Mute Swans
14. Mitigation of the effects of the overabundant Canada Goose poputatigant regeneration including
temporary fences at planting sites and population control through selective egg oiling.
15. Integration Species at Risk habitat projects with focuB bna n dTiunlegh@biat use areas.
16. Training young professionals in the field @nvironmental stewardship
17. Monitoring to provide the evidential basis for remedial action efforts of both RBG atméipagencies
undertaking actities on the waters that flow into our wetlands
18. Monitoring to provide updates on the status of the tetiscriteria
19. Recovery of natural water cycles through direct input to the St. Lawrence Board of Control.
20. Providing support to partner agency research and monitoring pragrams
21. Community engagement and education focused &titliwvay, Nature Cdre programs, public speaking
engagements, and volunteer opportunities
22. Volunteer opportunities to allow citizens to experience the wetlasdsell as better understand the
issues affecting the wetlands
23. Educational opportunities through wetland school programs, interpretive signage, RBG website, open
housesand communication of monitoring results
24. Participation of selected HHRAP technicahumitteesand regional surface water project committees
25. Continue to implement and support trash cleanup programs on the shoreRRsS whatersheds, with
groups such as ttgtream CleanuyBay Area Restoration Codh and McMaster student clubs

BOX~NO

Staffing

1 To execute the plan RBG will continue to requiregkistingstaff complemenas well as volunteers
Head of Natural Lands

Aquatic Ecologist

Monitoring Ecologist

Species at Risk Biologist

Propagation Support

Biotechnician

Aquatic Intern(x2)

Short term cotract assistance as individual projects demand.

= =4 =8 =8 -8 a1

Volunteer Assistance

1 Seed collection anglant propagation

1 Wetland plantingandinvasive plant species removal
9 Spring marsh bird and amphibian monitoring

9 Fall migratory bird monitoring
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Capital Projects and Items

Anticipated capital projects to support and advance the wetland restoration include;

1.

2.

10.

11.

12.

13.

14.

Wetland Plant$~$500,000)

New Boathouse ($150,000)

Blackbird Marsh bernandstructure relocatio(20,000)
ChedokeBay Delta Reestablishmef#l1,750,000)

Lower Chedoke Creek interim wastewater treatn&2)600,000)
Access path improvemeta Long Pond$5,000)

Cootes Paradise Fishway basket repait$,(90)

Cootes Paradise Fishway off grid power system ($80,000)
Cootes Paradise Marshlgion baskétock removal(TBD)

Grindstone Marsh Pond 1, 3 & 4 collapsing creek bank restoratioiGrindstone Creek shore repair
by Plains Rd bridgé$35,000)

RBG Main Centre stormitigation($150,000)
Replacement fleet vehicle tlectric F150 Lightening {@,000)
Replacement electrofisher unit ($15,000)

Relocated andpdatedstorage compound associated with RBG Mastenptaperty use updates.
($TBD)
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RBG Project List
Cootes Paradise Fishway

The Spencer Creek Delta Project

Cootes Paradise Shoreline Repair
Cootes Paradise Inner Bay Project

Wild Rice and Deep-Water Plants
Meadow Marsh Restoration

Stream Habitat Improvements

RBG Centre Urban Runoff Management
Chedoke Inlet Project

Borers Creek Delta Project

Sunfish Pond & Long Pond Project
Grindstone Marsh Delta

Hendrie Valley Floodplain Ponds

Outer Grindstone Marsh

Grindstone Marsh Carp Exclusion Review
Floating Wetland Rafts

©: 0N O W NN =

Figure4. Projects Overview Mafor 2022-2026 wetland project éscription locations




Restoration of Plant Community & Climate Change

Wetland Types

Restoring water quality to the wetland goal of meatrophic in he creek deltas and mesotrophic in the
sheltered bays is the mastucialstep in reestablishing a sustainable plant community. After water quality,
plant community make up is then structured by water cy€les wetlands of RBG can be split into two dlo
water cyclecategories, those influenced by the back flooding from Lake Ontario, the coastal marsh portions,
and those with water levels that are a function of direct precipitation and inflowing wagsfi®odplain

portion Currenly Lake Ontario wadr level regulation places this divide at about the 75.5msl contour. At the
intersection of these tweyclesthere is a transition area between these two wetland water eytldscovers

an extensive area due to the annudliater annual variations ifé Lake Ontario water cycle

Climate Change is a principal challenge aradlands are carbon sink&/etlands such as the coastal marshes
are estimated to sequester about 100grams/m2/year (Bernal and MitchT2@kbeerscale of the wetland
vegetation currently missing provides the most significant opportunity within the RBG lands to increase
carbon captureEssentiallyl40hectares of plants aceirrently missingAt the same time river mouth marsh at
RBG face significat further ecological health risk from Climate Change as they are more likely to be
damaged by extreme events, particularly accelerated landscape erosion given the upstream land uses.

The areas associated with the inflowing waters in Cootes PaMdisbareincreasing withthe

reestablishmeraf emergent plantShis currentlyincludesall areas to the st of Ratslandfollowing

Spencer Creelas well as portions of Long Valley, Hickory Vallend Westdale Inlst In the Grindstone

Marsh system, thailowing waters control all areas upstream of the Plains Rd BddgeGrindstone Creek

as well as Long Pond. Within these areas, the wetlands can be further subdivided into mineral and organic
marshes, and further subdivided again using the Ecologarald Classification System (ELC).

Originally almostall the wetlandarea were under the influence of river levels rather than back flooding by

the lake, with the exception of out@rindstone Marsh areaVith the loss of the marsh channels to retain the
water, and the dredging of the Desjardins Canal through Burlington Hetgbktsutflow channel became
disproportionately large relative to the inflow, allowing the retained wetland waters to drain out. At the same
time due to isostatic rebound, over thagd term, the lake is continuing to back flood into the wetlands
creating Adrowned rilehoendatemd Ginrhpenyaar,. s heso. Thi s

Within the coastal marsh (primary HHRAP focus of restoratitne) boundary between the perennial
emergenmard$ and submergent wetland vegetation is a function of the water cycle. The boaocciansat
the point where in 4 owf 5 years permanent flooding occimghe summer season. This can be further
refined within thdongertermwater cycle patterns, defirg the maximum extent of the emergent zese
boundedy the shoreline interface of the lowest summer weyete waterlevel. The resulting exposed
summer mudflat causes massive emergent marsh regeneration by seedlings on theAntmadhigation zone
remains where low winter water levels expose areas of mdmstewwummer water levels will prevent
emergent marsh establishment. Thigh disturbancarea (vhich experiences cycles dfainng, drying,
freeang, andflooding) is dominated byan anmial spegesof wild rice (Zizania sp), aresult of substantial
average annual water level fluctuation (70 emdl further enhance by the Lake Ontd&Regulation Plan
Through extensive wetland mapping between 2010 and 2015, all the plant community zonesewithin th
wetlands are now mapper(or! Reference source not found) and a bathymetry map is contained in the
Appendix.

Key plants

Swamp- TBD

Meadow marsh Lakebank SedgéCarex lacustriy

Emergent Zone Cattail (Typha sp)

TransitionZone- Wild Rice (Zizania aquatig

SubmergenZone- White Water Lily(Nymphaeadorotatuberosa

E R
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1 Littoral ZoneDeep submerge@tonei Wild Celery {Valisneria anericang

RestoratiorActivities by Habitat Type

Swampi KeystonePlants; SilveMaple (Acer saccharinumherbaceouplant- TBD

1 Assess ELC data and map to determine if data gaps exist and resolve

9 Determine future management options

1 Follow theEurasiarManna GrassGlyceria maximaManagement Strategy such thas plantis no
longer the dominartierbaceouspecies

91 Develop a management plan for the dominant wandasive nomnative species, Crack willovsalix
fragilis)

Meadow Marsh - Keystone plantLakebank 8dge(Carex laagris)
9 Assess ELC data arelS map to determine if data gaps exist #mb update the information
9 Develop a monitoring protocol using 1riplots randomly selected throughout tabitat
1 Follow thePhragmitedManagement Plan with the objective to mainRimagmitesat less than 1% of the
meadow marsh/shallow marsh (ELC community series) area by the end of 5 years
1 Continuethe EurasiarManna GrassGlyceria maximaManagement Strategy with the following
objectves
1. Protectthe(<1%of total) intact nativeme adow mar sh and | ake bank se
Creek floodplain, MarshwaliCoastal wetland)and South Pasture Swarfgxbowwetland).
Eliminatealongthe steep shorelines the shallow marsh habitateroughout.
Eliminate from the Spencer floodplain east meadow marsh area
Eliminate from the Grindstone Creek floodplain area
Maintain Manna Grass at less than 1% of the meadow marsh/shallow marsh (ELC community
series) at Boathouse ar&angfisher Bay, Princess Point, Pine Point Inlet, Osprey Marsh, North
Grindstone Creek (Plains Rd bridge to Snowberry Island)

arowd

Emergent Marshi Keystone plantCattail (Typha sp.coastal, Burree{Sparganium eurycarpunponds

1 Water Qualityi support wateshed water quality improvements by partners to restore trophic status

9 Common carp control through operation of carp barriers and fishways to protect reeds from being crushed
during spawning activities

9 Canada goose and mute swan control through egg ailithdpabitat modificatiorand thereestablishment

of natural predators

Fencing of marsh plantings and emergent seedlings in low water years

Removal of gabion baskets and armour stone along formartitblown shores

Implementingthe PhragmitesManagement Rh with the objective to maintalPhragmitesat less than 1%

of the meadow marsh/shallow marsh (ELC community series) area by the end of 5 years

1 Be vigilant to identifynewinvasive specieand keep a close eye on existing mative species that may
requre management actions

1 Support improvements to th@ng StreetWastewateil reatmen®Plant that will minimize algae growth
which smothes aquatic vegetation

1 Marsh plantings to help establish healthy populatiortidastistem& SoftemBulrush(Schoenoplectus sp.)
Prairie rdgras(Spartina pectinatg)River Bulrush(Scirpus fluviatilis) andcattail

= =4 =9

Transition Marsh - Keystone plantWild Rice (Zizania sp)

1 Common carp control through operation of carp barrierdaidvay to protect seedlings from uprooting,
and to maintailgoodwater clarity

91 Marsh river channel restoration using cattail planting and natural sedimentation processes to facilitate
restoratiorof marsh river channels to protect habitat from damaging inflowing waters

9 Canada goose and mute swan control through egg atiddabitat modificatiorand the reestablishment
of natural predators
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1 Create a seed bank in various locations through seeding and seedling plastuthefrwild rice in inlet
areas as conditions become appropriate. lieBootes Paradiddarshinclude Mac Landing, Double
Marsh, Westdale Inlet, Princess Point Bayskbiig Bay, Pond 1, Pond 2, South Pasture Swamp, and
Blackbird and Osprey Marshes in the Grindstone System.

Rebuild two tanks in the aquatic nursery to maintain captive population of wild rice

Water Quality- support improvements to theng StreetWastewate Treatment Plardnd urban runoff tb
minimizefilamentousalgal growthand sediment inputs currently smotheramgatic vegetatian

= =4

Submergent Marsh- Keystone plantWhite Water Lily(Nymphaeadorotg
9 Common carp control through operation of cargibes andFishway to protect seedlings from uprooting
and to maintaigoodwater clarity
1 Carp removal to maintaia population20 kg/ha
1 Marsh river channel restoration using cattail plan{igengineeringand natural sedimentation processes
to protectinterior bayhabitat from damaging inflowing waters
1 Restoration planting of late season submergent plants incllidipgy Gras§Vallisnaria americana)and
floating-leaved pondweed®tamogeton nodosus/nalawith new propagation tanks to support project.
1 White water lilies added to inlet areas as conditions become appropriate, such as the inner bay of Cootes
Paradise Marsh, Princess Point Bay, and Hickory Bay
Water Quality- support water quality improvements by partners throughoututagwatershed
Water Quality- support improvements to the King Street Wastewater Treatment Plant and urban runoff to |
minimize filamentous algal growth and sediment inputs currently smottemgimagic vegetation.
9 Supportmitigation oftheimpairedDesjardins Canal sedimertseliminate smothering filamentous algae.

1
1

Planting Plan

Plantings will focus largely on the emergemd meadow marsh plantsith smaller scale projects pertaining

to thesubmergent marglerror! Reference source not found). This focus is a resutif Lake Ontariovater
levelregulation Currently approximatelyl1 km o shoreline in Cootes Paradise and GriodstMarskes

remain without emergent vegetation. This also contributes to shoreline esindidiamage was particularly

felt during the 2017 and 2019 record breaking water levels in Lake Ontario. New areas of shoreline erosion
havestartedand already exigg areas have worsened. Restoration projects have started on repairing these
areas and will continue through the next 5 years. Selee@aions in Cootes Paradistarshwereprotected

with armaur stone in the 197&nd efforts to replace the areas withnt material has been ongoing since

2015. Thehighrwaterlevels in 2017 and 2019 delayed the progress of this project and created higher priority
sites to remediate, extending this project beyond 2B2dluding 199%nd 2021 virtually all emergent plant
re-establishment has been through plantings, with these plants expanding naturally once secure. The ongoing
missing plants are a consequence of both lake level regulation and the smothering rafts of algae and debris
(eutrophication). Summdake levels have exceeded ZBsIimost years during the HHRAP, with only 1999

and 202providing low enough lake levethiring the springo germinate emergent seedlings along some of
the marsh shorelinesxdSpener creek deltaFor emergent seedling geination and subsequent shoreline
stabilization to occur, a maximum summer water level of less tha@d Aslis required Through planting

efforts we hopeto establish 4 km of emergent shdra@bitatby 2025 and remove all shoreline arnring.

Seed and pinting densities
1 Emergent Marsh4 plants/m2
91 Shoreline 8 plants/m2
1 Meadow Marsh Flowering Plant§:plants/m2
1 Meadow Marsh Grasses & Sedges: 4 plants/m2
1 Seeding 8kg/ha.

Major planting projects will include;
1 Shoreline remediatiofi.e., removal ofarmour stone and replanting with emergent marsh)
1 Cootes Paradise Spencer Crdekaemergentmarsh
1 Cootes Paradise Chedoke Creekakemergent rarsh
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Stabilization ofCootes Paradise Islastorelines

Cootes Paradidaner Bay Project

Shorelines of Grindstone Marsh carp protected areas

Replacement dPhragmitesandEurasiarMannaGrass stands with native meadow marsh plants with a
particular focus aBpencer Creek floodplain (Cootes Paradise Marsh) and the upper reached of
Grindstone Mirsh

= =4 -4 A

RBG Wetland Planting Projects
Extending Spencer Creek Channel (cattails)

Building Chedoke Creek Ch 1 ils)
Shoreline Stabilization (Cattails)

Shoreline Stabilization (Hardstem & River bulrush)
Wild Rice Seeding/Planting

Phragmites Control Site Restoration

Cootes Oxbow Pond creation through planting
Yellow water lily and Deep-Water Plants

4] 9.  Meadow Marsh Restoration

10. Inner Bay Wildlife Shelter Cattail Plantings

o] 11. Grindstone Creek Edge Repair
Floating Emergent Marsh Rafts

NGOG RWNR

Bl Emergent Marsh
Floating Leaf

F - Meadow Marsh
[ Submergent Marsh
[7] Transition
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Figureb. Future pantingareas existing emergent and meadow ma(ﬂisjht green) and predicted plant
community zones based on current Lake Ontario water cycles of operating Plan 2014

Sourcing of plants to support the work is a significant project as an esti@®@0plantsand 10 kg of
mixedwetland seedre neededach year As an ongoingroject RBG maintains propagation tanks for wild
rice and wetland holding tankgth capacityfor 5,000plants (as plugs). Futuweork for RBG propagation
are currently under review, with propagation of the ne&dsthndplants under consideratidor space.The

extent of meadow marsh species required is unknown as the current invasive plant management plans in these

areas anticipate significant natural regeneration from the seeddahkeeding will be the preferred
approachYellow andwhite watelily planting objectives will be achieved through direct transplaais fn-

situ populationgnd therefae do not require additional sourcingmergent marsh plantings will be protected
from geese and mute swamgh temporary fencing until establishemith 1.5km in useat12 sitesas of the

end of2021 Theplanting seasons for the various plant groups are influenced by water cycles and fish and
wildlife reproduction activity, with planting times as follew

1 emergent marsh plast late April & July and Early August
1 meadow marskeeding/planting May & July to September
1 water lilies and deep water submergeglaintsi August
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Table6. Wetland Project EstimadePlant Need20222026
Project Total 2022 2023 2024 2025 2026
The Spencer Creek Delta Projec 15,000 5,000 5,000 5,000 TBD TBD
Cootes Paradise Shoreline Repg 31,000 5,000 8,000 8,000 5,000 5,000
Cootes Paradise Inner Bay Proj¢ 34,000 6,500 7,500 7,500 7,500 5,000

Wild Rice and DeefWater Plants| 2,000 - 500 500 500 500

Meadow MarshRestoration 23,000 3,000 5,000 5,000 5,000 5,000
Meadow Marsh Seeding 75kg 45kg 20kg 10kg TBD TBD

Stream Habitat improvement 4,500 1,500 1,500 1,500 TBD TBD

Sunfish & Long Pond Project 2,000 1,000 1,000 TBD TBD TBD

Chedoke Bay Project 5,200 - - 25,000 20,000 TBD

Grindstone Marsh Delta 7,300 1,500 2,000 TBD TBD

RBG Centre Rain Garden 13,000 3000 10,000

Floating Wetlands 13,000 1,000 4,000 4,000 4,000 TBD

Shoreline Repair Stabilization

As part of theongoing restorationf historicaly damaged habitat a review and mapping of the statelod

RBG shorelines was completed in 20Fgure6). Waveerosion,a resultof the historical loss of vegetation
hasseverely undercut several areas of natssadshorelines within RBG. These areas of erosion were
worsened by theecordbreakingwater levels of 2017 and 2019. Further, the terrestrial slope vegetation found
upslgeon the shores represents much of the undisturbed plant communities left alshgrédseot_ake
Ontario.Cootes Paradise Marsh has a total of 27 km of shoreline, 6.8 km of which remains without
regenerated emergent maxgyetation. Lack of vegetatigacoveryis a resul of historicalshorelinewave
protection(such as gabion baskgtanmitigatederosionsites andwater level regulatiorGrindstone Marsh

has and addition.8 km of shoreline in similar condition, with most of this found in Long Pond@adr r ol | 6 s
Bay areaswvherewind fetch has a much lower effect and with no armouring having occlineghoreline
stabilizationgoal is in combination with the regenerating sudngent plant wave breaking effetd restore
undercut eroding shorelinptaning a 4 m wideband ofemergent marsh and shrub thicti@jump start plant
re-establshment

The shoreline repair falls into two broad categories: those historically armwitihegiabionstone andbaskets

(250 m) and those that are natural beach shorelines that have yajd¢namte vegetation. A subset of the

latter includes the natural beach shorelines of the three islands in Cootes Paradise Marsh, which totals 520 m.
Together these total 770 m are the priority areas fooratsbn between 2016 and 202In#our stone was

installed in the 1970s to protect fragile upland plant communities from collapsing into the marsh. In addition

to the existing gabion baskets, 2@bof horeline havdoose gabiorstone spread along the shoreline. The

heavy rock igproving to be a barrieior planting and plant growth. The remaining shorelines in the western

half of the marsh are largely low gradient shore lzenekrevegetated, while theastern shoreline is almost

entirely composed of fill, a result Hwy 403. Additional beach locations of focus are the north and south
shorelines in the eastern half of Cootes Paradise Marsh with a total of 470 m of shoreline requiring attention.

Erosion inCootes Paradise Marsh is a consequence of the historical loss of aquatic vegetation, generating long
wind fetch and waves. The shorelines themselves represent sensitive habitats, often steep sandy shorelines,
with the uplands part of the Cootes Paradisgafof Natural and Scientific Interest (ANSI). Since recovery of

the marsh vegetation is occurring through a variety of HHRAP actions, shoreline repair can be

initiated. Natural regeneration is not expected in the short term due to Lake Ontario wdtezdelation

water levels that precluded natural emergent vegetation reestablisfiimecurrent regulation plan prevents
lowerwater levels that would otherwise create nursery conditions and subsequent natural regeneration of
appropriate vegetatiofror much of the remaining unvegetated areas this would require a maximum spring
water level of 74.7msl.
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Table7: Prioritization ofshorelinerepairissuesat Cates Paradise Marsind Grindstone Marsh

Area Issue Length(m) | Details Priority
Cootes Paradise | Non-emergent Shoreline 380 Kingfisher Point
Inner Bay Erosion Point Specific
Non-emergent Shoreline 975
Erosion 100
South Shore Gabion Baskets 255
Loose Gabion Stone 205
Unsanctioned Trails 4
Non-emergent Shoreline 625
Westdale Inlet Erosion 230 .
Old Infrastructure one concrete filled garbage cal
Unsanctioned Trails 4 -
Nonemergent Shoreline 685
Princess Point | Erosion S0
Unsanctioned Trails 8
Non-emergent Shoreline 1,325
East Shore Erosion 115 .
one concrete pipe; two rusty
Old Infrastructure culverts
Nonemergent Shoreline 930
Erosion 65 Captain Cootes trail eroding
North Shore OldInfrastructure Concrete slabs; logs and chain
Gabion Baskets At Boathouse
Unsanctioned Trails 3
Non-emergent Shoreline 340
Bull's Point Erosion 35
Old Infrastructure Aquadam
Islands Non-emergent Shoreline 520 Collapse antbss of archeology
/Grll.ncli\ls‘;i)arferfar?é Nonemergent Shoreline 2,200 Localized significanibe erosion
Long Pond* Nonemergent Shoreline 950 Significant toe erosion in need -
of assessment
Sunfish Pond Nonemergent Shoreline 400
Osprey Marsh Nonemergent Shoreline 300
I(‘:?;V:kr Grindstone Nonemergent Shoreline 450 ggisntgfgg;? shaded by north
Pond 1 Nonemergent Shoreline 250 Shaded by north facing forest

*unassessed erosion site

Priority LegendifiGig

MEDIUM
LOW
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| © EROSION
©  OLD INFRASTRUCTURE
* UNSANCTIONED TRAIL
EROSION (469m)
GABION BASKET (254m)
LOOSE GABION STONE (206m)
NON-EMERGENT (5405m)
OPEN ISLAND SHORE (518m)
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Figure6. Shoreline codition of CooteParadise Marstshoreline restoration planting priorities will focus on
gabion basket and stone removal, and island shoreline stabilization bet\22em@Q205.
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Water Quality and HHRAP Partners

The work completed by RB@ ithe marsésis focusedon recoering and measuringetland/marsiplant
communities Theseplantcommunitiesare the bases of the food web, supporting many dimensions of the
Hamilton Harbour ecosystemost significantly fish reproductiongVithin the marshes the areas of issues are
portrayedin the Figure7 aerial photoln this photo, he Jun€015 planttoverage ivisible, bothin areas of
recovey andin missing areas associated wiiiecific watersheds of the marsh&al{le8). Virtually all
issuedimiting plant recovery at this poirire related to impaired quality of inflowing wat@verall,80% of
Hamilton Harbour watersheslirface waters enter tigstemthrough theséwo marshes. Based on our

HHRAP committee experience, RB®Bnsidersmost source locations are knobw the partnerdn the
specificcase of urban runoff from the old urban aredDundas, Waterdown, and Ancastiespecific
stormwater outfall points in need of remediation have yet subemarized

Recovering inflowing water quality limiting the recovery of biota in marsh is the cnosial step in
sustainabilityanddelistingthe Hamilton Harbour AOCThesummary charand map Table8, Figure7)
highlights currentimpairedmarshsubareas, theatersheebasedssuesand important aabins required to
recovertheinflowing water quality The issues fall into three major themes.

1. Sewage and sewage related treatment
2. Urban runoff quality and quantity
3. Localized rural issues particularly in Grindstone Marsh

These issues are expectedigoire prominently in the 2Z2P-2026 HHRAP Bay Area Implementation Team
workplanto reach delistingwith background available in the HHRAP Stage 1, Stage 2 and Stage 2 update.

RBG also emphasizes thaater quality in the harbour is alsognificantimportarce to the sustainability of
the marsh. It is expected thhthe harbour continues to be seasonally anoxic in large areas, the fish
community will continue to be dominated by low oxygen tolerant species, such as thativerCommon

Carp and Goldfish, ahnative catfish. This results in an ongoing obligation for fish community management
that at a minimum consists of management of Commap &ingcarp barriers and fishways.

To provide clear information to the community on water qualityditions andvatershedssuesRoyal

Botanical Gardens will establish an information resource welipatigre information about water quality

status and resources for stormwater management and sewage control status. Further in support of work for
ChedokeCreeka watershed information resource map will be established at the Princess Point canoe/Kayak
launch at Cootes Paradiadjacent to the creek and waterfront trail.
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Table8. Summary chart olvaterissues, associated areas affecstwn in Figure ,7and action themes to delist the wetland portion of the HHRAP.

Location (figure 7) Ag\pr)g;x. Issues limiting success Recommended Remedial Actions
Cootes Paradise Marsh 240 ha | =total HHRAPareawithin RBG Boundaries
1. West Pond & Desjardin 9 ha 1 Hypereutrophication from Dundas WWTP 1 Effluent Improvement to eutrophic
Canal ' 1 Eutrophication from Canal sediment 1 Mitigation of sediment
1 Eutrophication from Dundas WWTP 1 Effluent Improvement taneseeutrophic
2 Spencer Delta 20 ha 1 Urban Runoff (Dundas, Ancaster, Waterdown) |  Stormwater management
- P " |9 Rural runoff Borers Creek Watershed 1 Buffer rural waterways
I Possible herbicides? 1 Herbicide study
3. Mac Landingand Inner 40ha 1 Urban RunoffMcMaster & Main St) 1 Effluentrelocation andmprovement
Bay '
4. Outer Westdale 3 ha. T Westdale Sterling CSO 1 CSO improvement
1 CSOs & Cross Connections 1 CSO improvement &connection removal
5. Chedoke Delta 18 ha. | T Urban runoff 1 Stormwatemanagement
1 Landfill leachate? 1 Complete leachate project
6. Presidents Pond 1 ha. 9 Potential DDT remnants 1950s 1 Investigate issue
: 1 Cross Connectior?s 1 Connection removal
/. Hickory Delta 2 ha. I Rural Runoff 9 Buffer rural waterways
8. East submergent marsh 60 ha 1 Combinedeffects of above stressors 1 Implement above items
area '
Grindstone Marsh 77 ha. | =total HHRAP areavithin RBG boundaries
1 Carp 1 Remove carp
. Long Pon . . L . .
9. Long Pond 6 ha 1 Urban runoffC | a p p Canemaikeas? 1 Investigate and mitigate runoff
1 Carp 1 Remove carp
10. Grindstone Delta 8 ha. 9 Urban & rural runoff Possible herbicides? 1 Stormwater management
1 Buffer waterways
. 1 Carp 1 Remove carp
11. Marsh . . -
Grindstone Outer Marshy 22 ha 1 Urban & rural runoff Possible herbicides? 1 Stormwater management
A« 1 Carp 1 Remove carp
12.carrollos B 17ha 1 Urban & ruralrunoff, Possible herbicides? 1 Stormwater management
Total habitat to recover 160 ha. | Totally missing vegetation as of end of 2021
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Figure7. Site specific area®r inflowing waterissue (lacking plants) withi@ootes Paradise and Grindstone Marslwgnstream o¥ariouswatersheds.

7/10/20 15
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Monitoring

RBG manages its natural lands with a goal of supporting international ecosystems for migratory birds and fish,
protecting rare species, and aligning with Great Lakes monitoring protdnatennection with thishe

monitoring program at RBG targets thicomponents as summarizedTiable9 & Tablel10. Table9

summari zes the monitoring of RBGO&s wEabldl@asondnmrizess t h
the monitoring as it relates to the goals of delistregHHRAP (delisting is anticipated in 2021). The

monitoring activities are divided thivay because delisting of tharbaur incorporated delisting various

beneficial use impairments (BUIs) that relate directly to Cootes Paradise and GrindstoresNMansbver

restoration and management of RB&etlands are not solely focused on goals of the HHRAP, and

restoration and management of these wetlands will continue after theuHisrdelisted as an AOC. As such,

RBG has its own monitoring goals and adies for the wetlands.

The Key Performance Indicators RBG will use are:
Area ofsubmergenmarsh

Area of energentmarsh

Area ofmeadowmarsh

% Wetlandnative plants

Water Clarity owaterquality index

Common Garpabundance

Winter muskrat lodgepresent

Yellow Perch population

Table9Ant i ci pated Monitoring Activities of RBG Wetl a

2024 2025 2026
X
X

E R N

w

1.Plant Community Submergent
Transitional (wild rice)
Emergent
Meadow Marsh
. Endangered Species Mussels, turtles, birds X
(Varying species by year)
. Birds and Amphibians X
X
X

Monitoring Category Component 2022 2
X
X

X X

N

. Migratory Waterfowl

. Fisheries Index Electrofishing

. Benthic Invertebrates OBBN
Emergent traps

. Aquatic Mammals Muskrat/beaver surveys X X

XX X XXXXX|S
XXX X XXX

o o1k W

XXX XXX X
X XXX X XX

\‘

X

1. Wetland Plant Communitsnonitoringas it pertains to the HHRARBIusmeadow marshstatus as it
pertains to Great Lakes wetland monitoring

2. Endangered Speciesomitoring (mussels, turtles, and birds)

3. Marshmonitoring for wetlandirds and frogs/toads (Marsh Monitoring Program)

4. Migratory waterfowli annually in the fall wittassistance of volunteers (Long Watdhgex locations
in Cootes Paradideast marsh anHickory Bay, andGrindstone locatioswill be in Ponds 24.

5. Fishefes Index (39 long term Augudleetrofishing transects)

6. Benthiclnvertebrate$ (potential studemntesearch projeatith focus on impacts to aerial insectivores
and incorporating the use of emergent benthic invertebrate traps)

7. Aquatic MammalgWinter muskrat den and beaver lodge surveys)
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Hamilton Harbour Remedial Action Plan Linkages

Within theHHRAP there arel2 Beneficial Uses Impaire@Uls), for which5 are directly measured within
RBG properties and sevemdditionsthat rely on the health of the properti@€ne of the 12 (BUI v) is
currently listed as requiring further assessment to propemyrsuize its condition.

v -Bird or Animal Deformities or Reproduction Problems (measured by Environment Qanadar reviewy
vi - Degradation oBenthos (marsh criteria currently not established, no lead assigned)

viii - Eutrophication or Undesirable Adg

xi - Degradation of Aestheti€go criteria currently established)

xiv - Loss of Fish and Wildlife Habitat

HHRAP BUIs with a direct link to RBG marshes.

iii - Degradation of FisPopulation fneasured by DFO in the harbour)

iii - Degradation of Wildlife Populationsneasured by EC colonial waterbird populations)
x- Beach closing and water contact sports

Table10. Anticipated monitoring activities related to HHRAP

Connection Monitoring Category 2022 2023 2024 2025 2026
[E)giltl:sa?cr;/gmeasure Water Quality X X X X X
Delisting Plant Community Submergenarea X X X X X
Delisting Plant Community Emergentrea X X
Delisting Aesthetics Monitoring X X

Delisting Benthos Population X

SedimenRecharacterization at

Efficacy measure . . X
sewage inlet points
Efficacy measure Bathymetry MapSedimentation X
Rates
Efficacy measure Fishway + Salmon Redds X X X X X
Efficacy measure Fisheries carp/ overall YOY X X X X X
Community Marsh Monitoring Program X X X X X
Involvement
Plant protectioh Goose / Swan Nes& summer X X X X X

residents

*The extent of nest monitoring will be reddeecading tothe recommendations BBG &oose
Management 2015 SummarRgport

1. Water
1 annual / biweekly, standandestoration sites, delisting stations
1 Single season projects
0 Chedoke Bayost actions (Pr&016, year TBDfor berm creation
o Hickory Bay (single year TBD)
o0 CP1 pngoing in support of Che#te Cr remediation
0o Pond 4 (single year TBD)
2. Plant community
0 Submergent (annually 32 sites)
o Emergent coverage (2@, 2020
o Emergent plant community (2016, 2019
0 Meadow marsh plant community (2017, 2020)
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3. Aesthetics $mart phone surveyp be developedCootes Paradisaédhwayinterpretatiorcart, boat
launch)

4. Benthosi OBBN monibring in Cootes Paradise and Grindstorardhes ire02425

5. Sediment Chemistry contaminated areas (Chedoke, Westdale Inlet, Desjardins Canal and West Pond)
updatedin 2024-25

6. Sediment Deposition Ratédield work completed in Grindstoridarshin 2026and Coote®aradise
Marshin 2025 the updatedbathymetry map to be completied2026

7. Fishway (annually)

8. Fishi Salmon (annually, Spencer and Grindstone eek

9. Fish-Young of the year monitoring (annuallyAugust 32 sites)

10. Marsh Monitoring Program

11. Nesting geese/swanasid summer residents

12. Photo records ofdy restoration sites updatedVestdale, Spencer Delta, West Pond, Maweding,
Carrol |l 6s BayneEIBowandChédpkeBayi nd st

Ongoing Planning

RBG will continue to participate in several HHRAP committees pertaining to water quality and land use in
order to prioritize the significance of watershed issues, as well as report on progress towardsitigeodelis
Cootes Parase Marsh and Grindstone MarsFhese include: the Cootes Paradise Water Quality technical
team, the Hamilton Harbour technical team, the BAIT committee, and appropriate Fish and Wildlife related
committees. We will also participatetime Hamilton Conservation Authority Subwatershed Stakeholder
Advisory Committee, the HamiltoandHalton Watershed Stewardshipgramsthe Cootes to Escarpment
advisory group and the recently formed Lake Ontario Coastal Wetdodsng Group

Table1ll HHRAP Related Committees

Lead Alternate Committee Lead Group
Head of Natural Lands Head of Education BAIT - Bay Area Implementation Team ECCC & OMECP
Head of Natural Lands Head of Natural Lands HHRAP Fish and Wildlife @mmittee DFO & ECCC

Aquatic Ecologist Head of Natural Lands HHRAP Technical Team ECCC
Aquatic Ecologist Monitoring Ecologist HHRAP Cootes Paradise Wateu&ity = OMECP
Head of Natural Lands Aquatic Ecologist WatershedAdvisory Group BARC

In support of projects to occur in this planning period, as well into the fisewveral summary reports will be
generated. The anticipated list is foundable12.

Tablel2. List of planned RBG reports and the anticipated year of completion.

Report Topic Year of Completion
RBG MarshesStatus for habitat and Fish and Wildlife Populations 2022
RBG Centre Stornwater Management Plan 2022
Meadow Marsh Status following Plant Community Restoration Activity 2023
Water Quality Status and Progress towards Recovery 2023
Long Pond and Tributaries Assessment Report 2023
Treed Swamp Inventory and Strategy 2024
Sediment Condition for contaminated sites 2025
Benthiclnvertebrate®f Cootes Paradise and Grindstone Marsh 2025
Sediment Accumulation in Cootes and Grindstone 2026
Status of RBG Marshegegetatiomas it Pertains the HHRAPargets 2026
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Potential Research Projects

Review of ongoing challenges has identified a list of potential research topics as well as research topics in
progressTable13). Undertking research at Royal Botanical Gardens requires a research permit
administered through RB® Science DepartmerRoyal Botanical Gardens welcomes partnerships projects to
inform management activitieStudies to resolve the status of HHRAP delistingeda with partner agencies
area partof the research project list.

Tablel3. Summary of Rsearch topics of interefstr the RBG wetlandghe anticipated lead and partner
agenciesandan anticipated year of completiqitFO = Fsheries & OceanB&quatic Sciences Laboratgry

Themeof ,
Project RBGs Status Partner Group
Study
Water M Pesticides and Pharmaceuticals in Grindstone Creek Partner
Quality Marsh system
1 Inventory Pesticide runoff into wetlands and the effect Partner
1 Watershed herbicide effect on wetlapdisnts RBG lead?
1 Neonicotinoids testing in invertebrates Partner
1 DissolvedOxygenloggers in the marshes Partner DFO lead
1 Updated Marsh Bathymetry Maps RBG lead
1 Historical Sediment accumulation @ootes Paradise ani Partner
Grindstone Marsh
1 PreEuropearbathymetry map by sediment cores Partner
(potential student research project)
Plants 1 Allopathic effect ofEurasiarManna Grass and Partner
Phragmiteson native planspecies
1 See_d bankstudies iiTneadowmarshes (complete with RBG lead
sediment core study)
9 Carbon Storage relationships Partners
Fishand Inventory and tracking of Map Turtles to determine
Wildlife population trends and habitat use aligning with the fist Partner
telemetry study.
1 Fish telemetry with DFO and OMNRF Partner DFO lead
T Mussel s Ca aretbely thebesandBue they
. . . Partner
impacted byharbour sediment metabntaminant?®
1 Sediment ammonia and overwintering turtles and frog
Partner
West Pond
1 Qroundwater qualitgnteringat herptie overwintering Partner
sites
T Radi o tracking of femaIeRBGIead

protect the eggs
Micro plastics in Cootes Paradise and Grindstone Mar partner
MarshAmphibianreproductive succedisnitations

Bl andingbés Turtle hatchl

Groundwater Springs mdpGrindstone Marsh (Cootes RBG lead
Paradise lowlands completed)

partner

=a -4 - A
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Outreach and Education

Community Involvement

Public involvement is essential and the Gardens partners with groups sucBag fitrea Restoration
Council(BARC) and RBGVolunteers and Biodiversity Guardiafifiese partnerships ai@engage the
community to participate and learn how they can be involved in the stakeholder plans that affect inflowing
waterandarefundamental to the recovery and sustainability of the wetlaelmediation of Chedoke Creek
will play a prominentole in partnership with the City of HamiltoiRrincess Point water access location will
provide an onsite linkage between the watershed projects and the environmental condition of the adjacent bay,
with wild rice sustainability growing in the bay the ultimate measof successn addition monitoring

results of the ongoing wetland recovery are presented eachaRehtan open house at RE@ntre. Other
opportunities to involve the public include marsh replanting events, monitoring of amphdbiaredine and
stream cleanups, Turtiatch and the Cootes Paradise Fishwéayaddition 2022will be noteworthywithin

the recovery projecs the 28 anniversanof the Cootefaralise Fishwaya year of World Fish Migration

Day celebration. This will involve agvent at the Fishway.

Education

RBG will continue to work closely with BARC to provide outreach and volunteer opportunities with the local
community. The Classroom Miarsh program allows young students to actively participate in the
restoration of CooteParadisdarsh Marsh plants are grown at school and later returned to RBG to be
planted in Cootes Paradise Marsh. RBG also coordinates multiple volunteer marsh plantings with BARC to
accelerate plant regeneration in the marsh.

At the Nature Interprete Centrg NIC) and RBG CentreRBG will deliver educational programs themed on

the restoration of the wetlands at both the primary and secondary school levels. Programs offered each year
include Biodiversity/Project Paradise, Fishway Demonstration, dathbtions in the Environment/

Conservation and Stewardship, with several thousand school childrenesipesitendeach year.

Additional ways in which RBG plans to disseminate project information inchedevelopment of the main

di spl ay a telnRBprétivesCeriNra dnthe history of the wetland and its restorapidating the
downloadable data package for school project use, a mobile phone trail experience linking with our current
GEOTRAILs package, and updating several interpretive sigmg &8G trails at the marsh.nAupdatedn-

class learning unit will be developed with the support of multiple school béaraddition RBG will

continue to support pestecondary projects and field trips and will further develop these tourspeétific
themes pertaining to both Invasive Species and Species afRigkable RBG Factsheets that will be
updatedncludeCootes Paradise Fishway, Amphibians, Waterbirds, Mussels, Breeding Birds, and Reptiles.
Annual Marsh Status Update addition,exsting status monitoring data will become more easily accessible
for community information as well as research projestigital information platforms evolve. This already
includes thause of Great Lakes Datastream web pdualter quality)

Points of Engagement

Fishway interpretation andghage

RBG educational school programs

RBG Centre anfllature Interpretive Centre and RE@nte displays
Revitalized RBG Boathouse Area

Princess Point Canoe Laundhlze mouthChedoke Creek Watershed
Hendrie Parks Woodland Garden Stormwater Wetland

Trail interpretive signage

Webpage foproject informationwater qualitydatg and summary reports
Great Lakes Datastream online portal

10 Restoration plantingnclosurdence signs

11. Annual open house

12. AnnualHHRAP Sciencavorkshop

CoNor®WNE
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Project Descriptions

Below includesl7 projects. The implementation of the projects is subject to funding and water level
limitations with the water level having the potential to vary 1stween years limitig accesssoose
herbivory and population control will occur in support of the various projects associated with pleiming.
overabundant goose population is a product of open turf areas found beyound the Maeshegectsa
centered around the follomg themes and priorities

1. Exclusion and removal of Common Carp from the marsh aoefasilitate aquatic plant growth

2. Emergent marsh planting &émmeliorate_ake Ontario water level regulation.

3. Repair of historically damage eroding shoreline€aotes Paradise Marsh, focusingHtinkory
Island, Kingfisher Pt, Princess Pt, Sassafras Pt and Bulls Pt through bioengineering

4. Meadow Marsh restoration through invasive plant managewignpotential alignment with
pollinators regional strategies

5. Commurncation and monitoring of environmental conditions in the marshes.

6. Review and future strategy for the ongoing management of Grindstone Marsh, particularly the outer
marsh.

1. The Cootes Paradise Fishway

The goal of the project is to excluden-nativeCommonCarp (G/prinus carpid, while maintaiing free

passage for other fish specigge Fishway was built in 1996, beginning operation in 1997. It utilizes 5¢cm
wide grates to allow free passage of water and smaller fish, while screening out larger adsit Gialpvay
cages are seasonally operating to move native fish species in and out of the marsh in association with
spawning migrations. Aside from the carp exclusion function, the operation provides valuable monitoring
information of water quality and fighopulations, a primary visitor contact point, rich public educational
experiences, and the elimination of harbour powerboats from the sensitive and shallow habitats of Cootes
ParadiseMarsh Over time the excluded carp population is expected to dramyiitsdline as Cootes Paradise
Marshalso represents the primary spawning location for carp at the western end of Lake Ontguing
maintenance items are expatto increase, as the structurenisw over25years old.

Common @rphistorically reached 90% of the marfs$h biomass, equivalent to an estimated 800 kg/ha,

resulting in loss of most native species across all biological community levels, includingiplartebrates,

fish, birds, mammals, and multiple species at @3kgoing carp exclusion experience at RBG indicates that
associated issues begin at densities of @@ekgha. Common carp arrived horth Americat he | at e 180
and were established as a dominant spetieBGb y t h e Mdsofitlie dvetland loss oarredbetween

1937 and 1950rhe first carp management project at RBG was initiated in 384 drivers of carp

population include eutrophication of the marahoxia,and ammonia issues of the hypolimnetic zone of the
harbour, excessive inputs of wateed sediment, and alteration of the natural marsh water cycle.

In 2022, World Fish Migration Day and the Fishway¥ aBniversary will be celebrated with visitors and
great opportunities for outreach and education. World Fish Migration Day is celebrated at the Fishway, every
alternate year.

2. The Spencer Creek Delta Project

Theprimarygoal of the project isotcontinue liere-establishment cdmergent marsh alorigelower Spencer
Creekchannel to Bulls Poirtb create a cattail biofiltefior inflowing contaminantsgarbageand sediment
This thenprovides protection for theensitivemarshhabitatto thesoutheasfthe Inner Bay)as well as focal
point for litter cleanup activitySecondarily the projebielpsre-establisha migratory corridor for varioufish
and wildlife speciescreates marshabitat, andhidsvisitor travelin canoes anllayaks This project involves
the reestablishment of the missimgnergenmarsh portion through Cootes Parad¥tashthrough emergent
marshreplantingnow focused to th&att Island/Bulls Pt are&pwards of 50,000 cattaits beplantedis
anticipatedExtensive temporary fencing will be used to prevent goose brdwgey the vegetation
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establishment period as well as to influence sediment deposition loc&@astive goose population control
will also be implemented in this regido prevent furtheissues with the existingverpopulation.

Overall, Cootes Paradise Marsh is the main river mouth of Hamilton Harbour with its main tributary Spencer
Creek. The watershed of Spencer Creek is connectreetbalf of thelands draining to the harbour and

includes the communities in West Flamborough, Dundas, Ancastepart oWaterdownHistorical dhannel

l oss was a result of a,thedowdr mdches wefe dighed, first behindasow | n
abandoned rail line (1852), andthehin t he Desjardins Canal-5kmo87006s) .
channel just upstream of Hamilton Harbowseompletely lost with the loss of the wetland plants in Cootes
ParadiseMarsh With the exclusion of carp in 1997, these plants are returnitnbeo provide a framework

for channel formation. In additigim 2001the creek channel was shifted out of the Desjardins Cidunaligh
removal of debris at an old channel crosgioimt along the canal edge. This allowed the creek to begin

channel refrmation through natural sediment depositional processes and plant growth.

This project moves at the rate of natyradcesses butontinues to be enhanced through strategic wetland
plantings at the mouth of tleverlengtheningchannel. As 02021 abou 1.6 km of new channel flsaeformed
and75,000 plants had been plan{@9102021). In 2021following several years gilaning losses low water
levels facilitate regeneratiaf muchof the deltaThe principal plant used to build thannel edgélofilter

is cattail Typha sp. Smaller scale patches of invasive plants includimgll Phragmitespatchesand
EurasiarManna Grass are also targeéfor furthermanagement in the upper delta, with mgementn

progress and treespeciesubstantiallremoved as of the end 2021 Wild rice and yellow water lily will be
planted in the inlets along the chanr@ecies at Risk associated with this habitat area currently include Least
Bittern, variousturtle andmussels, Spotted Gakmerican Eeland Bald Eagles.

3. Cootes Paradise Shoreline Repair

The goalof the projecis to restore undercut eroding shorelines by naturally stabil{piogngineeringjhe
shore witha 4m wide band of plants usieghergent marsh and shridicket plantsCootes Paradise &ish
hasa total of 27 km of shoreliné,km of which remains without vegetatiowhile Grindstone marsh has
about 3.5%m without vegetationOf this,in Cootes Paradeabout700 m will also require physical repairs
prior to planting.The shoreline fophysicalrepair falk into two broad categories, includisigorelines
historically armoured with gabion basketnour stone (250 ngndcollapsingforestedbanksandbeach
shorelinesThe priority areas for restoration betweer22@nd 208 are the pen shoredcationsof the inner
Bay of Cooted?aradiséMarsh theadjacenermour stone shorelingeanderodingbankbeach aBulls Point
Princesgointand Kingfisher Bint, and the islands320 m). Removed armour stone will be recycled into the
most severally undercut locations as support fill were possib@rindstone Marsh shorelines of focus will
be the unvegetated sections of Sunfish PondCamtey Marshln many cases temporary fencing will be
needed to prevent goose browse of public trampling of the plants during the establishmentiperiod.
remainng eastern shorelinie almost entirelycomposed ofill, a resultof Hwy 403 constructioand links
separately with projects associated with the Chedoke Creek Inlet.

The erosion is a consequence of the historical loss of aquatic vegegeti@nating Ing wind fetch and waves
and was worsened in several locations during 2017 and ZB&%rmour stone was installed in the 1970s to
protect fragile upland plant communities from collapsing into the mavisist of he shorelines represent
sensitive habitatoften steep sandy shorelirefsOld Growth Forestwith the lands part of the Ctes

Paradise Area of Natural and Scientific Interest (ANSI). As recovery of the marsh vegetation is occurring
through a variety of actiorend waves are dampened and redusbkdreline repair can be initiateMatural
regeneration is not expected due to Lake Ontario Regulation, which cugendyallyprevents low water
nursery conditionfor natural reestablishment of appropriated veigmia
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4. Cootes Paradise Inner Bay Wildlife Project

Thegoal of the projedis to facilitate the protection of migratory waterfowl and Species attRiskigh
establishmendf shelterednarsh areaThe project location is west Cootes Paradise Marsh, sotile @ild
Desjardins Canal, with an area covering 20 hectares. The prgjdd in tandem with the Spencer Creek
Delta project creatingprotect areawith emergenplanings andseparadhg the area fromvatashed water
guality impairment&ndredue humandisturbanceEstablishment of buoys to indicate public access
restrictionswill also be part of the projedPlantingemergent plantis necessario overcome the limiting
natural seedling regeneration effe€lLake Ontariovater rgulationas well as temporary fencing to project
plantings from goose browse during the establishniémlargeplantingarea at the bays eastern end
incorporats natural bathymetric contours providing a pinch point to define the bay. Emergent plantings will
also be completed along the shoreline lengths still lacking in emergent marsh vega8Xiojandwild rice,
andyellow and white waterlily will be reintroduce8maller scale patches of invasizerasiarManna Grass
are also targets oémovalin the bayto be removed prior to replanting with native spediég. projectwill
include signage at the eastern end entrance of the bay to help manage humarSpetoigg.at Risk
associated with the area include all aerial insectibods, Bald Egles, Least Bittern, American White
Pelican and various turtle and mussel species.

5. Meadow Marsh Invasive Plant Management

Meadow marsh is a priority habitat for recovery in Lake Ontario comstedhes ant used as an
environmental indicator for Lak@ntario water level regulatioBoth Grindstone and Cootes Paradise Marsh
have large areas of meadow maaskl containing multiple oxboponds butaire dominated by highly invasive
grass specie§he RBG goalfor this habitat is to restorerativeplant canmunitylong dominated by native
plants. The combined total area of this habitat at RB@&é&pped a#5 ha Although much of the potential
meadow marsh zone is vegetated, the plant community presémiistentirely non-native and thus not of
useful character to most insect and wildlife spedieg extremelyaggressive nonative plant species
dominateRBGG meaow marsh area€ommon ReedRhragmites australjsandEurasiarManna Grass
(Glyceria maxima Secondarily Reed Canary GraBhélaris arundinacephas substantial populations
including in lower Borers Creek are of Cootes Paradise, and in middle Griaddsah.

RBG started managinBhragmitesn 2013andGlyceria maximan 2016 and has had great success in both
projects. Management &hragmitess left to touchup treatmentsr the remnants of the pastndsand

monitoring for new stand§lyceriaocaupies amuchlarger area than tiehragmitesand is intermixed in

large areas of cattail growth. This management required specific conditions of dry ground and dormant native
species. Currently approximately three quarters of RBg@eriahad been managed at least once and if
conditions p e Glyseriastanda Wi haveoréceiiedBaGléast otreatmenby the end of this-
yearperiod.

Mapping of the meadow marsh zone has identBikgulareas containing meadow marsh in Cootes Paradise
Marshand14 in GrindstoneMarsh(water boundarieand peninsulagere usedo identify separate mead

marsh areas from one anothAppendixA). In Cootes Paradiddarsh,the 31 meadow marsh areas (which
either currently contain meadow marsh vegetation or have potentmbk®) up a total area 86 ha In
GrindstoneMarsh,the 14 sitesconsist ofabout6 ha of meadow marsirea Future enhancement projects of

the meadow marsh zone will include management of these two invasive species as well as native planting
efforts.Overall eforts will be prioritized based on the qualititbe existing habitat and thus the inclusion of
native species (more pristine habitats will be prioritized over impaired areas); area made up of invasive species
(both area of the invasive species and proximity to other invasive stands will be corsitksathll stands

which are more isolated will be given greater priority); existing efforts to remove invasive species (areas for
example that contain areas cleare®bfagmiteswill be given priority over areas without previous invasive
species manageménareas supporting species at risk will be given higher pridipriority area of focus is
around Presideég Pond in Cootes Paradigiarsh and where Species at Risk including turtles and
Prothonotary Warbler occurGiven the diversity of wildflower species that would occupy the meadow marsh
and its large aredts restoration wouldignificantlycontribute to the provincial pollinator strategy
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6. Wild Rice and Deep-Water Plants

The goal of this project is thre-establishment of wild rice, water lily species, floating leaf pondweed, and

tape grass as dominant species in the deeper water areas of the marsh. These species exist at very low
population levels currently due to poor late summer environmental corgditid small seed bank. Ongoing

projects are underway to improve environmental growing conditions to the point where the species can again
be abundant. Wild rice, an annual (starting from seed each spring), is considered one of the cornerstone plants
ofthe Gardens®& wet | an-lived.spedies is monextipated again, ia saptivenpopulation is

mai ntained within the Gardens6é plant propagati on

Historically, wild rice gizania sp. dominated the local wetlands, with this species ideallgd to the highly
variable water level regime of Lake Ontario. The variability places extensive disturbance on the wetland
through regular flooding, drying, and freezing, f
lost from the areas amy decades previous, however only a few years into the current restoration process, a
few individual plants spontaneously appeared in the recovering Hendrie Valley Ponds. These plants were
Southern Wild RiceZizania aquatiy, a species nearly extirpattbdm Canada. This inspired a project

focused on reestablishing the species in 2001.

7. Stream Habitat Improvement

The goal of the project is &iabilize areas dargescalebank erosion timprove water quality and stream
habitatwithin RBG properties. Mitiple north shore tributaries of Cootes Paradise MarstudingMink

Brook, Long Valley BrookBorers Creeland Hickory Brookare the targets well as the Spring Creek
associateavith urban drains from McMasteAt Hickory Valley Brook here are currdly two areas of

erosionfor repair alongHickory Valley trail. Lower GrindstoneCreek also haseverakrosion pointalong

the cap exclusion berms in Hendrie Vallag well as past damage at the location of the Plains Rd West bridge
crossingBorers Creek is subject to ongoing large scale debris jams resulting from ongoing dead falling ash
treesas well aglestabilizedlows from Waterdown urban runoffUrban runoffcontamination and erosion

from McMaster Universityunoff into thesmall sprg feed creek in Makcandinglnlet (part of the inner bay)

will begin mitigation through changes via tBampus Masterplarsavell asproposed associated LRT transit
hub. At this hubMain St. Westrainagewas incorrectly connected to this campus stornmdtather

damaging the outlet arela. addition, etensive meadow marsh area adasiarManna Grass management

will beassociated with the projeciSpecies at Risfissociated with these areas are various turtle species as
well asseveral terrestrial aa herbaceous plants

Property acquisition ialso targeted for this project for below escarpment headwater anmadtipfe Cootes
Paradise small tributarieh December 2013Royal Botanical Gardenmeviouslypurchased a 42.5 acre
farmed propertyn the Niagara Escarpment Plan aftaageted for acquisition under multiplatural heritage
strategies The property is one @afshort list of highly erodibldéields below the escarpment still farméthe
headwater tributariesf Mink and Long Valley Brooksontinue to béarmed throughi(e., no stream buffers
and row crops through the stream bé&bheproperty owner is associated with thaggicultural field.
Acquisitionsand renatuid&ationis part of the RB@5-yearmaserplan as well as the Cootes to Escarpment
EcoparkSystem.

8. RBG Centre Urban Runoff Management

The goal of tis project is to provide water quality impremen to RBG Centré stormwater runofbefore the

waters reach the natural environmenGrindstoneMarsh The shortterm goal of the project is to reduce

runoff volume from a 1 infyear rainstorm by 50% and have the water entering the ponds consistently meet
water quality guidelines for aquatic lifRBG Centre and parking lot impervious surface rudodin under

Plains Road, discharging through a pipe located in the Woodland Garden of Hendrie Park Garden. This water
then follows a spring fed ravirte the Hendrie Valley oxbow pond3helarge volumes o$tormwaterunoff
aredamaging to the sensitivxbowpondhabitat andare causing significant slope erosion in the Woodland
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Garden and in thiarestedspring fed ravineThe larger flows have also resulted in the flooding of the marsh
carp exclusion structure found at the connecting point between Pond 2 and Grindstone Creek.

Stormwater as a resourceais element of the RBGs n@8-yearMaster Plan, with this locationgiority
projectinitiatedin 2021,following multiple large scaleain eventgeflective ofClimate Change

overwhelning the systemThe already failingld drairpipe broke causingollapse othe ravine slope.

Sediment washed downstreantludinginto Pand 2 wetland.Emergency repairs were made¢@stablish a

stable bank and discharggstem Substantial makeover of the stormwater systeanpriority elementof the

RBG 25-yearMasterplarto be accomplished inoththe neaand longterm. Thislarge project will involve a
contractor to evaluate the current system and plan for the best way to manage the runoff while protecting the
ravineand wetland habitatombined with the creation of a formal wetland feaadjacent to Hendrie Parks
Woodlard Garden for water quality improvemeithis feature will have stormwater interpretataomd

educational opportunities as a large accessible feature boardwalk is also planned to connect Hendrie Park to
the valley through this same area.

Similar issus areemergingthroughout the surrounding ravine systems upstream of the esaeghacerbated
by Climate Change. Within the Hendrie Valley Posgstema nearby outflovassociated with a Plains Road
a stormwater outfall (City of Burlington), located at the epgnd §outheastorner) of Pond 4 and will
require monitoring and ultimately mitigatioBpecies at Risk associated with the project are turtles.

9. Chedoke Inlet Project

Theprincipalgoal of the Chedoke Bay project is to prevent contaminated wateefr@ning andlispersing
through the wetland habitat and wetland public access location (PrincessaRditd)shorelines left over

from infilling of the marshSecondarily it is to use thegh-profile public access point as information and
education location for visitors for urban stormwater and combined sewer oveklbedokeCreek and Inlet

is inthe southeast corner of Cootes Paradise Marsh at the mouth of Chedokd kirceteekis the poorest
quality water flowing intdhe marshes arfitas a long history of supplying impaired water quality to the marsh
and harbourAs ashorttermstepRBG hasactedat the mouth of the creek by creating a berm built of
Christmas trees to extend the creek leugtdario the bay which will help to contain the contaminated water
within the creek channel and reduce mixing with the wetland habdathe longer term the RBG Masterplan
identifiesrecreatiorof the infilled delta feature and renaturalized shorelindsey measure of success will be
the ability to grow wild rice within a pen thaliminates gose in the bayThis project will be combined with a
larger Lower Chedoke Cre&avironmental Assessment lead by the City of Hamjltme of several large
scalenew initiatives to restore creek water quality

Chedoke Creek continues to provide untreated sewage into Cootes Paradisendaitsh Main King CSO

tank continues to be the second largest locdtjomolumefor sewer overflowgor Hamilton Harbouovenll.
Coordinated monitoring continues to occur between Ministry of Environment Conservation and Parks, City of
Hamilton andHamilton Gnservatiomuthority with information shared at the HHRAP Cootes Paradise and
Grindstone MarshVaterQuality TechnicalTeam.Starting in 2021He City of Hamiltoralso startegbublicly

posting overflows and water quality monitoring results for the CSO tanks and the creek.

Following the20142018 Chedoke sewage spill the City of Hamilton has underskestantiabackground
planning to both remediate the spill and plan the oveedtedemediation of this creeks water qualifyeas
of severe contamination have been identifiedifedgeandwill be mostlycompleted in 2022Vloderate
contaminations aredmve ben identified for mitigation workhrough sediment inactivaticand floating
treatment wetlandandwill be trialed in 2022 for potential future mitigation work in the masskecond
severely contaminated area in thiet requires further planning for tigation.

The original creek channahd inletwas historically filled, ditchedand relocated throughecreation of the

Kay Drage landfill, Hwy 403, and Macklin Avevith the low water channel further Idbrough the loss of
wetlandvegetation via watergdlution and high densities ofddxmonCarp. The creek is currently attempting
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to reform itslow waterchanneland deltaon the current sediment deltatire bay. The delta area contains no
wetland vegetation due to the ongoimgter pollution.The project willcontinue tare-contouring the delta to
create a natural riverbank leyédollowed by replanting with cattails. Spesiat Risk associatedtivthesite
currently include aerial insectivores and multiple turtle species.

10. Borers Creek Delta Invasive Plant control Project

The goal of the projeds to eliminate invasive plants that are now moderately established andamieg

into the renmant ecosystertabout 4ha)This is a sub project of the broader meadow marsh ingidtie to its
unique semisolated locationBorers Creek delta islarge, isolatedite located in the nontvest corner of
Cootes Paradise Marsh. Borers Creek is thei@jest tributary of Cootes Paradise connecting into Spencer
Creekin the west areafdhe marstand helping form the creek levees tbagatenearby West PondThe site
containgremnantmeadow marskdominated by LakebarBedge as well as Silver Maple/Swaihite Oak
Forestandincludes several small oxbow pond featuEascopean Manna Grass is the principal invasive
species penetrating in from Cootes Paradise Marsh area, buicsigindmounts of Multiflora Rose, Common
Buckthorn and Reed Canary Grass are establishing. Tl creek drains from Waterdown and urban runoff
has substantially destabilized the creek and is also causing substantial erosion as well as deposition of debris.
Along with elimination of invasive plant species the area requires ongoing management gfdebiisthe
creek and stream bank remediatznjectwhereerosion is collapsing an old growth forest upland area
containing rare plants.

11. Sunfish Pond & Long Pond Project

The goal of this project is the recovery of clear clean marsh water haibitdélhe aid of carp exclusion

Sunfish Pond and Long Pond are part of the historical outflow channel of Cootes Paradise Marsh.
Construction of rail lines in the 1850s reset the outflow to an alternated location, leaving this-hesticae]
distinct marsh ea within the Grindstone Marsh complex. The system is impaired by remnant carp
populations and watershed suspended sediment and potentially ongoing sewage input. Exclusion of the
harbour s Common Car pnirteam sarategySoflansialasptbarrRmoandd300ms i ng a
Christmas tree bernThe structure waeplaced in 2019 to accommodate higher lake |learedsa second

barrier was added at the outflow of |Long |Pdrmahg Pond is distinctly named as it is partially separated from
Sunfish Pond b rail line berm. Aside from being coastal marsh habitat, it is the primary location for the
Endangered mussel species Lilliput at RBG. Actions to continue the recovery of water quality start with an
updated inventory of conditions report and recomméaiaisit

Work from 2022 to 20260 facilitate nature regeneration of the plant commuwitlyincluding the ongoing
maintenance of the berm, operation of the carp barrierseamalving the remainder of th&@ng Pondcarp
population and continuing to monitfmr subsequent carp invasiolstablishing emergent margirough
plantingaround the entire perimeter will also be a fo&umfish Pond barrier system will have to maintained
to provide carp protection for Long Poadd in recent years has been redguleompromised by the

recovering beavers tunneling through the béfoillowing the removal of most of the carp a drop in suspended
solids has been detected in water quality sampling. A mirrored drop in phosphorus levelsdasirred
indicating the negto further investigate water quality of the tributaries for sourceswége Partneringith
other agencies to improve inflowing water quality will also be a priority moving forward. Long Pond is also
unique containing meadow marsh area not dominatétlbgsian plant species. Multiple mussel and turtle
Species at Risk are associated with the site.

12. Grindstone Marsh Delta (the elbow)

This project is located at the mouth of Grindstone Creek in Hendrie Valley Sanahdgdjacent to the

RBG& Laking Gaden The goal of tis project is toprovide and interim system &xclude carp and watershed
pollution through reconstructed riverbanks and carp barasra/ell aseestablish shoreline emergent
vegetation through plantinds with Cootes Paradise Marsh, the loss of wetland plants resulted in the loss of
the last severdlilometersof wetland river channeh the Grindstone Creek Delta. In January of 2000,
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followingt he success of t h-scalepiloeprojecsand theylaclkaof teefplammedadrpl e r

barrier for the marsh area through the |HHR#i@,Gardens implemented an innovative experiaievitland
restoration projecte-establishing a portion ohé channel as well as creating carp barriers to protect a portion

of the wetland. Used Christmas trees collected by local municipdtitieedtheriverbanks, helping to
recreateaboutl km of natural channel and redefawed protecthewetlandareas Thesemarshareas a

calledOsprey Marstand Blackbird Marsifabout 5 hectares) an ar ea hi st oriTeal | y <c a
project is intended as an interim measure until longer term water quality improvememzrp elimination

canbe accomplished.

Blackbird & Osprey Marshes contain faemall carp barrier structures inserted itviw 450mtemporary
bermsfiverbanks blocking carp access to the wetlands while maintaining the natural flow of water and
movement of organism&ver time, the Christmas &g naturally biodegrade, leaving a build of sediment

and reeds as a riverbank. However, the height of the riverbanks must be maintained above the lakes maximum
level to prevent carp access, and as a resubidirasareannuallyaugmented with additioh&rees. In

addition, the growing population of beavers now tunnels though the berms compromising the carp exclusion
functionwith repairing these tunnels and ongoing projEatther the 2017 and 2019 record breaking water
levels have highlighted faulis the interim Christmas tree berms overtopping the ability to block Barms
arecurrently upwards of 2m tall in some locatiofbe experimentabarrierstructures were replaced with
upgraded metal versions in 2013 & 2GH made taller in 202and significant portions of tHeermswere
relocatedexpanding the marsh aredgldition berm adjustments are possit#s.with the other carp

exclusion projects, the restriction of carp from their reproductive areesulingin the declineof the overall
harbourcarp population

Osprey Marsh berm has not besie to be properlgnaintained to be effective in the highwater leweith

half of the berm constructed dfedgednarsh sedimerdnd is relatively inaccessible extemder very low

lake levels This section igontinually degradingnd is currently the lowest portion of the beand requires a
substantial rebuild, but in a very difficult to access locafiitigation to this section is required before carp
can be hbcked from entering the marsh in high water lev@ther invasive speciemcluding Phragmitesand
EurasiarManna Grassare also targets of managemastis the restablishment of emergent plants along the
newly formed riverbanks and interior open sHimres In addition, the most downstream 100 m of Blackbird
Marsh berm will be relocated and rebuilt to match the actual edge of Grindstone Creek. Species at Risk
associated with the area include multiple turtle and mussel species, with several othercspetidates to
return with the improving habitat.

13. Hendrie Valley Oxbow Ponds and Invasive Plants

The goal of this project i® excluded carp frorfour of the five ponds through invasive species management

with existing barriers and tepair Grindston€reek bank at Pontiland Pond. As with the other harbour
connected wetlands, this area requires ongoing managefr®m heighto ensure carp are excluded while
maintaining native fish migrations, suchthe Northern Ke. Thefive pondsform a 15-hectareoxbow pond

system located along thepper portion ofGrindstoneMarsh  wi t hi n t he Gardensd Hen
All the ppnds were damaged by carp during high water levels in 2017 and 2019 and received berm upgrades to
recover the sagging creek bank carp exclusion bdesoration of the pond most downstream to the lake

and not spring feed was initiated in 2001, with thieerm rebuilt and replaced in 2013 and further upgraded in
2021. This pond has proven more challenging to maintain carp exclusion; however, with ongoing efforts it
continues to recovery its vegetation naturallje fifth pondiocated on the north side tife creek channélas

been beyound the capacity of staff to recovieoyyever,s an intended project during the period of this plan

Restoration of three of the four pondasihe first projectsnitiated (1994) within the Remedial Action Plan,
as the wtands were the primary remaining spawning locatioNafthernPike. Theyare also the primary
location of the remaining Species at Risk populatioB bf a n dTiunleg Tiesinflowingextensive spring
watersare ofgoodquality, maintained by severaige springshoweverthe wetland plants and flooding
patterns were significantly degradaad impacted by cagnd watershedrbanizationOnce the carp were
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successfully excluded in 1999, the ponds rapidbovered clear water and the associated ptantmunity
andbecameamong the finest examples of oxbow wetland habitat at the westeai kakle OntarioOngoing
watershed urbanization in Waterdown and Climate change are posing further challenges to maintain both clean
water and carpxclusion.

14. Outer Grindstone Marsh

Outer Grindston®arshrepresents a unique situation witlRBG wetlands and the HHRAR.i$ associated

with several delisting targeiscluding water quality and plankait has no carp exclusiohhis marsh area is
currently nearly devoid of aquatic vegetation. This marsh remains independent of the interim carp control
initiatives being applied to the remainder of RBG marshes due to the large open connection to thelharbour.
relation to the plandelisting and recovgrtargets it represents the bulk dhe target total area of potential
aguatic vegetation ardar Grindstone Marskabout22 hg as well asadjacentittoral zone aquatic vegetation

of 17 habehind Carrolls PoinfThe key stressors airglowing watershd sediment anthe cap of the

harbour Within the HHRAP the area currently serves as the measure of marsh sustaizatibiysh

restoration experimental contrpteflectingif underlyingstressors mitigated.

Outer Grindstone Marsfiueto the loss of aquatic vegetation, has become synonymous with the term

Car r ol atérsmhis®ricglly applied to the deeper open water at the south end of the inlet. Theimlet

the Northwestcorner of Hamilton Harbour at the mouth of Grindstone Kweiéh thebed ofentire inlet to the
high-watermark owned by RBG. Grindstone Creek watershed is 89kith the creek mouth marsh
extending 2/3 of the way to the end the harbour i

Actionswill include monitoring of water quality, birds, fish, bentharsd aquatic plants as per the monitoring
schedule. Shoreline restoration wavlils completed betwe@®1617 in partnership with CN Raresulting in

the repair oB00m of historically damaged sleof i ne ( f or mer andadntmuedtererrathge r o a
stable Floating buoy sighage wittontinue tdbe seasonally installed at the outer edge of the marsh to inform
harbour boaters of the shallow water and the sensitive species still pfészatispotential for creation of a

berm along the Grindstone Creek lower water channel, like the Elbow and Sunfish Pond, however a potential
project will need to overcome the thick bog like strata underlying the marsh (irb@ftjigated through

Borehole work i2021 RBG Species at Risk related activities will invoberial insectivore birds, turtleand
freshwater mussels.

15. Grindstone Marsh Carp Exclusion Updated

The feasibility of establishing a single carp barrier at the Valley Inn bridge crossing is recdetdor

review by HHRAP partnersSeveral significant issues have arigdeiming a reemphasis of thisriginal

HHRAP recommendation. These include higher lake levels limiting carp exclusion abilittheititerim
upstreanberms rising beaver populains which then tunnel through carp exclusion besampromising
integrity,and the current lack of a recovery timelinevi@ter qualityand thus the needed change in the fish
community structureAll these factors amesuling in theongoing extirpatiorof native specieom the
Grindstone Marsh systeas well as yeaio-year failures of the variousarpexclusion projects. Longer term
carp exclusion is anticipated to be neededHerlikely to arrive additional Asian Cagpecies. A carp barrier
located at the Valley Inn bridge was an element of the original HHRAP Fish and Wildlife recovery strategy
(1992). Sediment strata investigations have also recently been undertaken (Boreholes), to potentially link in a
berm system for Outer Grindstone Marsh.

16. Floating Wetland Rafts - Temporary

The goal of the projeds to establish a technique for creating biodegradable floating wetlands for establishing
emergent marsim locations with ongoing water quality challenges. The floating wetlead$e used in &

such as West Pond and Chedoke Bagootes Paradisgherealgaearedenseandotherwisesmoother
regenerating plantsThe use of floating wetlands prescribed fothe Chedoke sewage spiimediation and

is already in progreds removeaccumulateegxcessutrients. Floating wetland$or the Chedoke spill
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remediation are based on removimyvestingvegetation from the raftsvith theraftsultimately requiring

total removal as the frames are constructed fromhiotegradable material$:loatingwetlands made of

entirely biodegradable material will be trialed with the intention of using them as both temporary water quality
improvement features at sites of poor water quality as welhasvaneans to establisheuinergent marsh

plants in areapriority areas This includes areagherethe combination of poor water quality, awdves or

water levels prevent the establishment of eewergenplants(i.e., Spencer Delta and Hickory Island Cootes
Paradise and outer Grindstone MarsRafts of up to 20facross anthat float for severajears to allow

emergent plants to mature before sinking are the objective.

17. Community Involvement

Public involvement is essential and the Gardens partners with groups sucBag fitrea Restoration

Council Stewards of Cootes Watershed, Hamilton Natur@ligsb, Burlington Green, Fieldnd Stream

Rescue, Trout Unlimited local chapténindas TurtleWatcandRBG Volunteersto engage the community to
participate and learn how they can be involved in the stakeholder plans that affect inflowing water. In addition
monitoring results of thengoing wetland recovery are presented each Bepat an open house at RBG

Centre. Other opportunities to involve the public include marsh replanting events, monitoring of amphibians
and marsh birds throughe MarshMonitoring Program, monitoring of migtory waterfow| shoreline and

stream cleanups, Turtlewata@nd the Cootes Paradise Fishwhlye scale and diversity of activitigsstified

the creation of a volunteer coordinator position at RBfich started in 2019
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Key Performance Measure Results 2016-2021

The following measures were used to measure progressiacess

% Wetlandnative plants
Area of Wild Rice

Biomass otcommon arp

NogosrwdhE

Yellow Perch population

Area ofsubmergenmarsh emergentmarshand meadow marsh

Waterclarity or waterquality index

Winter muskrat lodges present

Tablel4. The projects of 2082021 Wetland Restoration Plaand basic summary of status

Project

CommentsStatus

The Cootes Paradise Fishway

Operated annually, overtopped wémergency repairs, all portions upgraded
save for the boat gate (in progressiructure is aging

The Spencer Creek Delta Proje

Substantial improvement, thousands of cattails planted, large areas of tem
fence in place to proteftom Canada Geeskleavily damaged by highwater
and spills however fectares added through low waéed seedling
germinationin 2021

Cootes Paradise Shoreline
Repair

Further substantial damage by record high wiategls. Several locations
repaired including Princess,MHickory Bay, Ratt Island, and near the RBG
boathouse Remediatiorat Kingfisher Point, Bulls Point and Sassafras Point
reinitiated.

Cootes Paradise Inner Bay
Wildlife Project

Generally lost and damaged duehtghwater, however 2021 resulted in the
entire north edge regenerated in cattadignificantlyimpacted bystormwater
from McMaster and Main St West Hamiltoft.contaminated spring also
located at Chegwin Marsh.

Meadow Marsh Invasive Plant
Management

Large areas under management viighbicide with reseeding and replanting
initiated. Phragmites only remains as scattered individual plants.

Wild Rice and DeefWater
Plants

Largely damaged and abandoned due to high water and sewage spills. Wi
Rice remains in holding tanks in RBG proptiga and is established in interio
ponds of Grindstone Marsh and Cootes Paralfiskow water lily
reestablishmene-initiatedin 2021

Stream Habitat Improvement

Several sections under recovery along Grindstone Creek, Spencer Creek
Hickory Brook.

RBG Centre Urban Runoff
Management

Project funds received in 2021 and initiateith the damaged outlet drain in th
Woodland Garden area reconstructed

Chedoke Inlet Project

Interim Christmas Tree berm establishedhe delta as eontainment feature
for the polluted waters. Large scale spill damaging much of the Cootes Pa
Marsh environment. Remediation Plans in progress at multiple levels of
planning.

Sunfish Pond & Long Pond
Project

Upgraded for higher lake levels, substantial carp removed,jrpigsues with
wildlife tunneling through the carp exclusion berm. Water quality in Long P
worse and requires investigation.

Grindstone Marsh Delta (the
elbow)

Partially upgraded for higher lake levels, substantial carp removed, ongoin
issues with wilife tunneling through the carp exclusion berm. Osprey Mars
berm continuing to decline and inaccessible under ongoing higher water lg

Hendrie Valley Oxbow Ponds
and Invasive Plants

Recovered habitat following floodingarp exclusiorrepaired ér higher lake
levels, substantial carp removed, ongoing issues with wildlife tunneling thr
the carp exclusion berriVild Rice established and smaller scale invasive pl
elimination initiated.

Outer Grindstone Marsh
(Carrolls Bay Area)

Very little aquatic life(plantess)andwith poor water qualitywith ongoing
lack of carp control300m ofshoreline restoredith anedge of emergent plant

Community engagement in
Restoration

Plantings temporary fence repairs, garbage cleanups and marsh monébrin
undertaken. Partnership with Bay Area Restoration Council ongoing.
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Measures of Progress

Area of Submergent, Emergent and Meadow Marsh

Cootes Paradise Marsh Vegetation Changes
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Figure8. Trends is plantoverage for Cootes Paradise and Grindstone Marsh as measured at intervals Aquatic
Plants monitored annually August, Emergent and Meadow Marsh coverage updated about every 3 years.
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Native vs Introduced Species
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Tablel5. Aquatic plant index monitoring species list pooled3grearintervals Species in red are introduced

Cootes Paradisendex Monitoring- August

Grindstone Marshindex Monitoring- August

19962000

20162021

19962000

20162021

14 Species

18 Species

11 Species

23 Species

Ceratophyllum demersum

Ceratophyllum demersum

Ceratophyllum demersum

Ceratophyllum demersum

Elodea canadensis

Lemna minor

Lemna minor

Elodea canadensis

Lemna minor

Lemna trisulca

Myriophyllum spicatum

Heteranthera dubia

Lythrum salicaria

Myriophyllum spicatum

Nymphaea odorata

Lemna minor

Myriophyllum spicatum

Najas minor

Polygonum sp.

Lemna trisulca

Nasturtium officinale

Nuphar variagata

Potamogeton amplifolius

Myriophyllum spicatum

Nymphaea odorata

Nymphaea odorata

Potamogeton foliosus

Najas flexilis

Polygonum sp.

Potamogeton crispus

Potamogeton natans

Najas minor

Potamogeton crispus

Potamogeton foliosis

Potamogeton nodosus

Nuphar lutea

Potamogeton foliosus

Potamogeton sp.

Potamogeton richardsonii

Nuphar variagata

Potamogeton sp.

Riccia fluitans

Stuckenia pectinata

Nymphaea odorata

Stuckenia pectinata

Ricciocarpos natans

Persicaria lapathifolia

Vallisneria americana

Spirodela polyrhiza

Potamogeton crispus

Zannichellia palustris

Stuckenia pectinata

Potamogeton foliosus

Utricularia vulgaris

Potamogeton sp.

Elodea canadensis

Riccia fluitans

Vallisnaria americana

Ricciocarpos natans

Potamogeton perfoliatus

Rumex verticillatus

Spirodela polyrhiza

Stuckenia pectinata

Utricularia vulgaris

Vallisnaria americana

Wolffia borealis (sp)

54




Area of Wild Rice

Wild rice is only measured as small pagopulations and was nearly extirpated from the marshes during 2016
to 2021 Naturally regeneration populations exist in RBG propagation, Presidents Pond, Hendrie Pond 4 and
scattered areas within the Spencer Creek delta of Cootes Paradise. Reseedicpadisehtions occurs

annually using seed from the RBG propagation area plalmsst all plants ar&izania aquatica

ild Rice Growth 2021 - Cootes

Northern Wild Rice Seed Heads
e 2

@ 2
. 21-25

Southern Wild Rice Seed Heads
® 1-2
® 4-8

'@ -5
@ =

@®--
SRR W

‘Southern Wild Rice Seed Heads
1-2
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Water Clarity and Water Quality Index
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Figure9. Water clarity (ecchi depttspring and summer samp)dsr Cootes ParadisendGrindstoneMarsh
delisting stations (CRZC1J) from 1991 to 202. *data include Secchi recorded depth wioarthe bottom.
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Figure10. Water Quality Index Score for Cootes Paradise as measured at the centre station (spring &

summer). CCME Canadian Councif Ministers of Environment<45
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Muskrat Population

Muskrat Lodges
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Figure 11. Trends inMuskrat Lodges as counted during the winter in Cootes Paradise and Grindstone Marsh
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Figure12. Trends inCommonCarp abundance at Cootes Paraétismn August electrofishing monitorin@2
transects)1997 total young of the year carp catch was 2,009 fish.
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Figurel3. Trends inYellow Perchyoungabundance at Cootes Paradisel Grindstone Mardinom August
electrofishing monitoring22 transect$ Cootes Paradise, 10 transects Grindstone Nlarsh
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Tablel6. Overall success rating of exclusion of Cagy|frinus carpid within Cootes Paradise and

Grindstone Marsh. (G=Goo8=satisfactory, F = flooded & failed, V= Vandalized & failed).

= maintained carp densities under 20 kg/ha.
Satisfactory= maintained carp densities between 20 and 50 kg/ha. or less tharfia2@&g of the
season andreater thab0 kgfor part of theseason.
= greater than 50 kg/ha throughout the season

& greater than 50 kg/ha throughout the season.

Cootes Grindstone Marsh
Year Paradise | Sunfish | Long | Blackbird | Osprey
Pond Pond Marsh Marsh Pond1| Pond2| Pond4
- S S -
| S,V S -
|
s | s | s |IGEN S |
| s BEEN s | s |
S | G |
S I
—
S [ & 1
S
S S I
2013 S S
2014 S S
2015 S S
2016 S S
2017 S
2018 S
2019 S
2020 S
2021 S
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Principle Highlights of the previous 5 years with Photos

Highlights during the previous-yearperiod were limited due to large scale challengitls record water
levels and sewage spills, however several major successes were aalitie\zetbcus shifted from aquatic
plant restoration to meadow marsh area due to the challenges that occurred.

Highlightsinclude

1 Establishment oémergent plants inearly halfof the Spencer Creek Deita2021 low water

1 Elimination of most of the Phragmites found in both Cootes Paradise and Grindstone Marsh

1 Reintroduction of plants includin§outhern Wild Rice, Halstem Bulrush, and Swamp Loosestsdte
several locations

Transformation of Presidents Pond in Cootes Paradmsdéalthy and diverse habitat.
Bioengineering and stabilization of several sections of collapsing sharedlnding sites at Cootes
Paradis anda large scale rebuild dfie Westernshore of outer Grindstone Marsh.

Record high lake levelgading to emergenayarp exclusioractions in 2017 and 2019.

Large scale loss of plant community due to sewage spikt noteworthy in 2018 and 2020
Rebuild of arpbarriersfor higher lake levelat all locations except for Osprey Marsdrction of
Grindstone Marsh

1 Removal of accumulated carp from tinarsh aresto resetrecovery conditions throughout the
wetland cap exclusion areas.

Re-establishment of initial populations of yellow water lily in most marsh inlets in Cootes Paradise.
Initiation of Meadow MarsliRestoratiorwith large scalé&curopean Manna Grasminationinitiated
in severalocations andncluding popagatiorof Lake Bank SedgéCarex lacustris)and Giant
Burreed(Sparganium ewcarpum).

=A =

= =4 =9

=A =

Overall,the most successfautcomewastransformation oPresidents Pond in Cootes Paradidds is a
semtiisolatedspring feed 3 hectares oxbow pond tiethigiorical natural channel &pencer Creek. The pond
has undergone a dramatic transformation in recentre years from a plantless pond rimmed by invasive Eurasian
Manna Grass and patches of Phragmites, to thediesse wetland area of Cootes Paradis2021 he area
naturally regeneratemiore tharb00 Southermvild rice plants. Emergent plants now include a diverse mix of
Cattails, Softstem and River Bulrush, Swamp Loosestrife and Giant Baicsstiby planteintroductions
Aquatic plants include a various Potamogeton species and Yellow Waterlily. Emergent establishment is
illustrated in the Appendix map®verall,the pond has become the parallel habitat to Grindstone Marshes
South Pasture Swanfpond 4) This pond host the majority of remaining EndangeBdd a n dTunlegf@y s
western Lake Ontario arelduring the record water level years of 2017 and 28it8sidents Pondas
contiguous with the main marsh with the normally exposed adjacenfolanishg the pond perimetemder
30cm of water for several monthBhis highwateriding with the elimination of many invasimeeadowplant
species.

Secondarilythe recovery andceestablishment of emergent marsh plants during low water in 2021 was
transformational for the restoration of the marsh. This faldtlie ongoing challenges with high water and

spills that had set back many years of recovery efioitse previous 4 yearsTo achieve this success2021

1.5km of temporary fence was employed to prevent Canada Geese from browsing the native plant seedlings
germinating on the mudflats. The outcome was a net advancement in emergent marsh pltorttbeger
yearperiod including recovery of essentially all lost emergent plant covetageao water quality issues.
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Figurel4. Wetland estoration success at Presidents Pond Cootes Paiguise)and Grindstone Marsh
Pond4 (South Pasture Swampjoth featuring a diverse mix of plants including abundant Southern Wild Rice
(lower).
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Google Earth

Figurel5. July 10, 2015 Gagle Earth aerial photo (Photo used in RBG Wetlands Restoration Plar, 2016
2021). Marsh clear and with aquatic plants (other than algae bloom in waters downstream of Chedoke Creek).

Google Eartf

Figurel6. July 7, 2018 Google Earth aerial phd all Cootes Paradise is an algae bloom as water mixes;
unmixed Chedoke inflow is notable by Princess Pairhe height of the Chedokewergatefailure.
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Figure?. Record high lake vels and emergncy bamiktitions at the Cootes Paradise Fishway (above),
and at Grindstone Mar&Sunfish Pond area. The road to the Fishway has since been raised.
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Figure18. 2021 repair of Hendrie Valley carp exclusion berm by the pond 2 dveag) and 2019
emergency systemnith temporary fence in place during record high water levels (below)
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Figure19. Aerial Photo of Spencer Creek Floodplain fall 2021 (above) and Bés®ratioronsite with the
A Mar s h (Mwaes)assistimy witHEuropean Manna Grass elimination work (late fall after native species
are dormant).
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Figure20. European Manna Grass Control site in @pencer Creek Floodplaifiop postherbicide teatment
and lower replanting mixed @adowm speciesvith Bay Area Restoration Council Volunteers.
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Figure21. Cockpit Island Cootes Paradisefore high water 2016 (above) am@mple of shore damage from
high waterin 2017 and 201¢below). Similar slope failures at multiple locations around Cootes Paradise
Marsh.
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