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Introduction

Hydrilla verticillatais perhaps the most successful invasive aquatic plant in freshwater
ecosystems. Hydrilla has been described as the perfect invasive plant because of its ability to thrive in a
wide vaiety of aquatic habitats, grow very low light conditionsn up to thirty feet of water, and its
multiple pathways of propagation and reproductithat allow it to persist in the environment for up to a
decade(Batcher, 2000; Langeland, 1998)is oneof the most difficult and expensive submersed aquatic
weeds to control, requiring multiple applications and multiple years of herbicide treat(iNatherland,
Getsinger, & Turner, 1993} spreads by seeds, stem fragmentdydtous roots in sediment, and
vegetative buds (turiondhat form and float free in early autumg¢Batcher, 2000; Langeland, 1996)
Hydrilla is very difficult to detect at low numbers, but because of its rapid growtmiguaickly
overwhelm a waterbody and form dense, monotypic mats thatouhpete native aquatic plants, reduce
habitat for wildlife, and can severely impede recreational and other aquatic actigigasher, 2000;
Langeland1996) It is easily spread by boats, humans, waterfowl, and other unsuspecting animals
(Langeland, 1996Hydrilla closely resembles the native aquatic pBlatdea anadensisdiffering in
having finelytoothed leaf magins visible to the naked eye and tuberous ro@atcher, 2000)

Hydrilla is abundant in the southeastern United States, where it was first introduced several
decades ago by the aquarium and aquaculture trades, and is lstedederal noxious wedBatcher,
2000; Langeland, 199@Figurel). As of January 7, 201Blydrilla verticillatas listed as invasive by the
state of Ohio (ODA, 201 'Hydrilla rapidly moved up the Atlantic sealbddollowing its introduction and
has been found as isolated occurrences throughout the coBaycher, 2000; Langeland, 199B)gure
1). Recently, idrilla has begun to move westward, with established populatioresd along the Ohio
River and occurrences in New York, Pennsylvania, Ohio, and Iflianainger, 2011jFigurel). The full
extent of its distribution is unknown, as it can be difficult to detect, especially during thel stiages of
infestation, and because aquatic species are rarely targeted by invasive plant surveys and control projects.

Hydrilla was first identified in Cleveland Metroparks in July Z0ablel). A single strand of
hydrilla was found in the Bluderon Marsh in Ohio & Erie Canal Rea#on by John Mack, then tHéhief
of Natural Resources. In Augu§tld, an abundant infestation ofywdrilla was found in the Greathouse
Wetlands in West Creek Reservation and a small infestation was found in theesoend of Wallace
Lake in Mill Stream Run Reservat{@able 1)Parkwide surveys of potentialydrilla habitat, including
lakes, ponds, and wetlands, found additional infestations in Sunset Pond and Sanctuary Marsh in North
Chagrin Reservation in 2042d the WaskOut Wetlands in West Creek Reservation in 20lblel). The
Greathouse Wetlands are suspectedoe the source population ofyidrilla in Cleveland Metroparks
wetlands pants were transferred from th wetlands to Blue Heron Marsh and Wallaede in 2009 and
2010 as part of a habitat enhancement project.



Infestations

Hydrilla infestations in Cleveland Metropatkaveall been foundin highly accessible areas that
experience a great deal of human trafficcluding boating, fishing, swimng, birding, educational
programs, habitaaind fisherymanagement, watetevel contro] andwell-established trailsThis points to
human activites as the most likely cause ofdrilla introduction in and between these waterbodies.
Hydrilla is present iall three major watersheds in Cleveland Metroparfkg(re2). Maps of each
infestation can be found in Appendix A.

Sunset Pond, North Chagrin Reservation

Sunset Pond is a 5.2 acre mawade pond located in North Chagrin Reservation. The pond is a
popularlocation for waterfowl, both local and migratory, and has been utilized as a kstomd source
for game fish by Cleveland Metroparks. A watentrol structure is located at its outflow to Sanctuary
Marsh Hydrilla was found in Sunset Pond in 2012, «timgj of several strands along the deck behine t
North Chagrin Nature Center. More extensive surveys to cfoeckdditional tydrilla have been
hampered by excessive algard other nuisance aquatic plagtowth throughout the pond.

Sanctuary Marsh, Nah Chagrin Reservation

Sanctuary Marsh is a 3.7 acre created wetland located in North Chagrin Reservation. It is a
popular location for waterfowl, both local and migratory, as well as other wildlife, and is crossed by a
boardwalkand ringed by an afpurpose trail The marsh is used extensively by North Chagrin Nature
Center staff for educational programs. It has a watentrol structure at its outflow to Buttermilk Creek,

a tributaryof the Chagrin River. Cleveland Metroparks has regularly conductectlemaitofishing to
remove nonnative goldfish from the marsh. Hydrilla was found in Sanctuary Marsh in 2012, consisting of
substantial mats ihe shallow areas around the boardwalk and pond dipping dock.

Blue Heron Marsh, Ohio & Erie Canal Reservation

Blue Heron Marsh consistd two wetland cells that discharge into the Ohio & Erie Canal. Their
water levels can be modified using a watemtrol strucure at one of the outflows téhe Canal. Portions
of the marsh have a boardwalk and pond dipping dockichkvis utilized by CanalWay Visitor Center staff
for educational programs. Additionally, aledgS N . f  YRAY I Q& (G dz2NIf S & dzRe s .
started turtles and the tracking and trapping of turtles in the matss taken place in the wetlds for
seeral years. A single strand ofdrilla was found in the marsh in 2011 and subsequent surveys found
multiple smal] sparse patches ofydrilla in the southern wetland cell.

Greathouse Wetlands, West Creek Reservation

The Greathouse Wetlands csist of two hydrologically connected ceffst total 1.14 acres.
These marmmade wetlands were constructed in 2002 and a variety of aquatic plants were purchased from
Envirotech Consultants Inc. in Somer€gthioand installed. There are two wateontrol structures one
between theupperandloweOSt f & FyR 2yS i GKS t26SNJ OStt Qa 2dzi
Cuyahoga Riveln addition, a working wetland with a wateontrol structure at its outflow was created
above the Greathouse Wetlands as part of the stormwater management for the Watershed Stewardship
Center and discharges into the upper calh extensive infestation dfydrilla was foundn the upper cell
in 2011, whilehe lower cellhad only a few clusters



WashOut Wetlands, West Creek Reservation

The WaskOut wetlands are composed of 9 hydrologically connected cells that were constructed
along a 1,300 foot sewenk washout and plantedwith nursery stock in 2002¢taling 0.44 acresThese
wetlands are located in the floodplain tife West Creek valley and are often dry during the growing
seasonln 2013 cell 7 (cells arenumbered 1 through 9 from south to nortijasfoundto havea dense
infestation of tydrilla.

Wallace Lake, Mill Stream Run Reservation

Wallace Lake ia former Berea sandstone quarry that wasdiberatelyflooded and turned into a
lake in the 1930s. It is 17.6 acres in size, arnile it was feamerly 5060 feet deep in some areas, its
current maximum depth is 26 feet due to decades of sedimentation. The lake consists of two deep basins
on its north and south ends with a shallow, narrow neck between them. Wallace Lake has dewelter
control stucture and an outflow into the East Branch Rocky River. Dhgagyfloodingunrestricted flow
between the lake and rivazan occur The lake is a popular area for fishing, swimming, and boating, and is
managed during the growing season for nuisance tiquegetation. Hydrilla was found in a small
number of patches in the southern basin in 2011, near aquatic vegetation that had been transplanted
from the Greathouse Wetlands in 2009 and 2048d spread rapidly throughout the lake during 2012.

Treatments

Controlling and eradicating hydrilisa complex and challengingndertaking Hydrilla is able to
thrive in a wide variety of aquatic habitats and each site requires a unique treatment approach that takes
into account numerous factorfrom water depth ad site hydrology to herbicide type and use
restrictions(Batcher, 2000; Langeland, 1996)evelad Metroparks primary method ofyidrilla control is
through herbicide treatments. Herbicides atarrentlythe onlymethod of treatment that can completg
eliminate an infestation of ydrilla. While other methods, such as mechanical removal and biological
control, are management options, they primarily serve to reelbimmass and cannot eliminategdirilla
(Batcher, 2000; Langeland, 1996)

The majority of lgdrilla infested waterbodies in Cleveland Metroparks are wetland habitats.
Wetlands increase thehallenges of treating hydrilleecause they have desirable native plant
communites that can be negatively affected by herbicides. Additionally, herbicides perform differently in
wetlands than othewaterbodies because of shallayepths and variable seasonal hydrolo@jeveland
Metroparks approach to treatingyldrilla continues to evioe as it tests different herbicides, variations in
application method, timing, andomplimentarymanagement options including water drasdowns and
the use of barriers and filters. It also consults with other agencies, manufacturers, vendors, and
researchesto stay on top of the begpractices available to controldrilla

2011 Treatments

3x3 foot test plots of Cutrine Plus (active ingredient copper sulfate) at 0.2 and 0.4 ppm and
Reward (active ingredient diquat dibromide) at the standard aquatic seitf@atment rateswere applied
in separate locations in the upper Greathouse Wetlandvaleate their effectiveness orydrilla. Cutrine
Plus at both concentrations exhibited only a moate control of lydrilla, with no bykill of other aquatic
plants. Alhough tydrilla is one of only a few vascular plants controlled by copper compo@hdsne
Plus was not effective enough to be considered a viable-ferrg control option Rewad, a broad



spectrum contact herbicidexhibited better control of fdrilla, but also resulted in extensive damage to
non-target native emergent aquatic plants. A filter in the watentrol structure at the outflow to West

Creek in the lower cell was installed to prevent vegetative fragments and turions from washing out of the
wetland compex. All lydrilla that could be located in Wallace Lake, which was limited to the edge of the
southern basin among wetland plants transferred in previous years from the Greathouse Wetlands, were
spottreated with Cutrine Plus during the late suram

2012 Treatments

The Greathouse Wetlands were sgogated with Cutrine Plsiin May and early Juneyéftilla was
noted to be dense and abundant in the upper cell and present only in small patches in the lower cell.
During the early June treatmetitwas noted thathydrilla was 5675% dead in areas treated in May. In
late June tratments switched to Reward, agdfrilla was still abundant, particularly in the upper cell.
Herbicide application was difficult becausd@# water leveldrom planned dewatering and no further
treatments were carried out because the wetlangsre dryduring the remainder of the growing season.

Walace Lake was spateated for hydrilla with Reward in May, wherét was limited to the edge
of the southernbasin and appeared to be greatly redudeam 2011 levels. Although theyHrilla treated
in May was gone, new areas of infestation in the southern basin were located in early June and treated
with Cutrine Plus. Treatments continued in July with treatmeft€utrine Plus, followed by Reward.
Despite theongoing treatments, Ydrilla spread throughout the lake, including into the outflow channel
to the East Branch Rocky River at its far northern end. A contractor was hired and initiatedakieole
treatmentsusing SonarAS (fluridone) from midly through OctobeResults of S@rAS treatment were
excellent hydrilla rapidly bleached and died off throughout the entire lake.

2013 Treatments

2013 marked a shift in the treatment approach at the Greathdl¥stlands. The wetlands were
de-watered in early spring and a pamergent soil treatment of Galleon (penoxsulam) was applied in
both cells. The wetlands were then allowed to refill during late spring and early summer and a surface
treatment of Galleon waapplied. Newly discovered ydrilla in the WastOut Wetlands was also treated
with a surface water application of Galleonlate summer. Wholéake fluridone treatments were
conducted by a contractor at Wallace Lake from May through September anelgatdive hydrilla was
found during the growing seaso8unset Pontiad extensive filamentous algae dnog the growing
season and noydrilla was located, so a single early summer preventive treatment using SonarOne
(fluridone) wasdone. Sanctuary Marsh veareated with SonarOnéhree times during the summeWhile
the target concentration in the wetland was maintained, there was significant damage ttanget
emergentaquatic plants.

2014 Treatments

The Greathouse Wetlands were treated three times from Maye with Galleon (penoxsulam)
and twice from Junéugust with SonarOne (fluridone). The W3t Wetlands were treated twice from
May-June with Galleon and twice from JuAegust with SonarOne. Due to heavy spring and early
summer rains it was extremelyfticult to maintain the desired concentrations of herbicideboth
wetland complexes andegetativehydrilla was still found in the upper cell of the Greathouse Wetland in
late summerFor the ¥ year, Wallace Lake had contracted whdke treatments ofluridone using both



SonarQR and SonarAS from AugDstober in 6 separate applicationghe Blue Heron Marshes were
treated for the first time with an application of Galleon in June and SonarOne in August in both wetland
cells.Sunset Pond was again cleokby filamentous algae and had ngdrilla-specific herbicide
treatments.Unlike 2013, a few strands oytirilla were found growing along the Nature Center deck in

the late summerSanctuary Marsh was treated with SonarAS three times from-4uigest, vihich

eliminated the vegetative ydrilla, but again resulted in moderate damage of A@mget plants.

2015 Treatments

2015wasthe first yearall Cleveland Metroparks lydrilla treatments were contraetd. AquaDoc
oversaw herbicide applications, treatment monitoring, and residue testitige six infested waterbodies.
Sites were treated with Sonar prodsdfluridone) from JuneOctober.Fluridone concentrations were
maintained at or neatarget levels in Wallaceake, Washout Wetlands, Blue Heron Marsh, Sanctuary
Marsh, and Sunset Pond throughout the treatment season, though there were some fluxuations due to
changes in water level and seasonal drymghallowersites Maintaining fluridone concentrations was
extremely challenging in the Greathouse Wetlanidsels skyrocketed to over 200 ppb in the final two
months of treatment, likely because the wetland complex was nehylylt appears that fluridoneid not
break downasrapidly by photodegradation or gendrdecay fom environmental conditions axpeced
in a shallow wetland habitaBased on the FasTEST results, fluridoneeasedn concentration as water
levels droped,instead ofevaporating offlushing out. It raises interesting gstons and treatmen
challengesincluding flurdone breakdown rates in shallow water habitatghere in the water column the
chemicaldinger, and if there are differencebetween types of product (ehkquid suspensions vs. pellets).

2016 Treatments

For a second yea€leveland Metroparks contracted all of its hydrilla treatments to AlQaa.
Sites were treated with Song@roducts (fluridonejrom May-October,with FasTESTSs run roughly every
two weeks and bump applications of herbiciaeplied when needed. 2016 was anusually dry growing
season with minimal rain events. The Greathouse Wetlands continued to be extremely challenging, with
highly variable water levels and herbicide concentrations. Disturbinglyitdgturidone concentrations
well over 6 ppb throughouthe growing season, vegetative hydrilla with new tuber formation was
discovered in the upper cell in August during tuber sampling. This raises concerns of herbicide resistance
developing and switching to Galleon (penoxsulam) in 2017 is being consideeed/ashout Wetlands
were only treated once before they dried up in riidne and remained dry fone rest of the growing
season The dry conditions in this wetland make it difficult to evaluate the efficacy of herbicide treatment
on hydrilla. Wallace LakBJue Heron Marsh, Sunset Pond, and Sanctuary Marsh all appeared to be
responding well to their treatment programs, with no growth of hydrilla observed and fluridone
concentrations averaging above 6 ppb. While both Blue Heron Marsh and Sanctuary Marséneeger
variations in water levelst was not enough to complicate control efforts.

2017 Treatments

Cleveland Metroparks contracted all of its hydrilla treatments to AQuoefor a third year Sites
were treated with Sonar products (fluridone) fraway-October. FasTESTsr herbicide residusvere run
roughly every two weeks and bump applications of herbigigee applied when neededlo improve
control at the challenging Greathouse and Washoigtlahds, two treatment practices were altered in
2017. Firsta lessconcentratedgranularfluridone formula, SonaH4C, was used at the Greathoussed



Washout wetlandsThis formulatiorhasgreater dispersal potential, especially in wedlgetated
waterbodieswith a higher pelletountper applicationSecond an increased number ¢gflasTES igere
conductedat the Upper Greathouse tlandsfrom Augustg Octoberto ensure uniform herbicide
concentrationsUniform application was achieved and no new vegetative hydrilla was detected in 2017.
As in 2016Sonar AS s used at Wallace Laked Sonar One was used at Sunset Pond, Sanctuary Marsh,
and the Blue Heron Marsin 2017 northeast Ohio experienced average rainfall in the spring and a true
drought frommid-September untithe end of OctoberHerbicidelevels atseveral sitegncreaseddue to
evaporaton (Table2). Herbicide treatmentsvere effective in 2017 and the sanregimewill be used in

2018.

Future Treatments

Future treatment options should consider hydrosoil temperature and a new herbicide.
Monoecioushydrilla has been documented to sprout when hydrosoils reack $arlanDavis &
Pesacretd M@y p0O® Cf dZNAR2YS (NSYSINBYYE>S 4 NBS T 2B bERR MR A
that germinating tubers are immediately exposed to herbicldesaty, 2018 a newselectivecontact
herbicide namd ProcellaCOR receivéfEPA approvaProcellaCORegrades quickly in sunlight and may
be a good optiorior rapid hydrillacontrol if a newinfestationis discoveredespecially where native
vegetation resids.(Netherland, Heilman, Willis & Bee2616)

Monitoring and Surveillance

Monitoring the effectiverss of herbicide treatments orytrilla is done severalaysin Cleveland
Metroparks visual monitoringrake tosseswater samples, and tuber samplingsual monitoring of
infested areas is conducted tack the growth and spread ofydrilla and the effectiveness of
treatments. Visual monitoring is regularly carried out by Cleveland Metroparks staff and contractors
during the growing seasokisual monibring iseffective in areas whereydrilla is present in well
established populations, but on a larger scale, due to the plants ability to grown in deep, murky water and
spread via fragments, it is difficult to dete&ake tosses may be conducted from #duges of a
waterbody or from a boat or kayakwo hard garden rake heads are fastened together and tossed on a
rope into deep, murky waters to aid in hydrilla detectidMater samples are taken during the treatment
season and sent toeBro Corporabn for FasTESAg, which determines the concentration of herbicide
the ppb level. This ensures that the minimum effective concentration of herbicide is maintained in a
waterbody.Depending on the size of the waterbody, one to three FasTEST samples aredakean f
assigned site(s) at eagbaterbody.

Tuber Sampling

Tuber sampling ia common monitoring method inyldrilla control programs. Tuber samplers
(Madsen, Wersal, & Woolf, 200&@hd sorting screens were constructedhiouseby Cleveland Metroparks
Building Tradestaff. Tuber samplings usedas a measurement of treatment effectivenefise purpose
of treatmentis to both kill the vegetativeydrilla during the growing season and prevent the formation of
tubers that would spout into new plants in subsequegkars and determine the size of the tuber banks
in infested waterbodiesTuber sampling wagiloted in 2013 andevealed several difficulties, including
water depth and substrate composition issues (bedrock, gravelhaaudy clay in many areas), operation



of the samplers (especially establishing a seaktmove sediment cores), and an extremely low derity
tubers even from areas where dense, muyiiar population®f hydrilla were present.

2014 was the first compredmsive year of tuber sampling. 30 substrate cores were taken from
each infested waterbody, targeting areas that had demsest amounts of vegetative/tirilla and
substrates (clay, silt, and muck) that allowed core retrieval. Each core was screetdzbferusing fine
mesh sorting screend his often took serious effort, as many cores consisted entirely of clay and had to
be broken down by hand, and tubers are very similar in size, shagde;olor to small pebbles, seeds from
a variety of aquatic andparian/nearshore plants, and randotits ofdetritus. Sampling was conducted
in late Auguskearly September. Although tuber formation is greatest from SepterNmrember and
sampling is typically conducted in the late fall, this time frame was choseaube of staff availability, to
avoid colder water temperatures that would make the process unpleasant, and to avoid complications
posed byautumnalleaf fall and vegetation diback.

Tuber sampling in 201tok 39 staff hours. Aotal of 8tubers were dund from the six {drilla-
infested waterbodies in Cleveland Metroparks. Muis surprising, as a large tuber bank was anticipated
given that many of the areas sampled hadih&ry dense, often mulyear tydrilla populations.

However, as 2014 was thediryear of sampling and all of the waterbodies have been treated with
herbicides for anywhere from 1 to 4 years, it is unknown if this low density of tubers is natural for these
populations or evidence that the herbicides have been efiecin reducing tuber formatiorOnly3 of the

6 waterbodies Greathouse Wetlands, Blue Heron Marsh, and Sunset-H@ttivegetativenydrilla

present and all in relatively low numbeiven at low densities, a single tuber can develop hundreds of
vegetativesprouts that in turn can form thousands of new tubers in a single year, so the 8 tubers found
during sampling are significarinother factor could be where the tuber sampling was conducted
perhaps tubers are more abundant in substrates where the sancpleid not get cores, such as gravel or
leafpacksTuber sampling in 20as conducted in mithte August andook 27.25 staff hours. dbers

were only found in the uppetell of the Greathouse Wetlandsp@, unlike previous years, densities were
very high This is also the only area whesegetative lydrilla was seen during sampling activiti&is
wetland complex continues to be a diffit area to control jdrilla and is the only infestation where the
vegetative form of the plant has not been signifidgrknocked back despite several years of treatment.
Tuber sampling in 2016 was conducted in +Aiggust and took 53 staff hours. Like 2015, tubers and
vegetative hydrilla were found only in the upper cell of the Greathouse Wetlands, but tuber densities
were very low.

Tubersampling occurredwice in 2017,in May and Septembe&ampling efforts in spring and fall
took a combinedL34.5 staff hoursSpring samples were collectémlgather evidence on the timing of
tuber sprouting. If an accurate range for erisprouting is known, then herbicide treatments can be
appropriately timed and unnecessary herbicide applicaticens be avoidedThe 2017 collectioprotocol
called for50 sediment cores ateverallocations in each waterbodyAn additional 10 cores wereollected
to boost sampling intensitgased on staff availabilignd timing during the work dayost cores(776)
were collected in Mayfall tuber samplingvas cut short due to a droughibw water levels madsifting
through coredn the fielddifficult. Despite an enhanced tuber sampler with quartern valve and foot
stand, omelocation, the outflow at Wallace Lake, was not sampied017 A buildup of submerged,
woody debris made navigation hazardous and sediment cores impossible to .céllEogletuber was
detected in theUpper Greathouse wetlan@able 3)This tuberdetection is usurprisingsincevegetative
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hydrilla was presenin 2016 The overall drop intuber numbes across infestations a positivetrend
(Figure3).

Surveillance

Due to the widespread a@hscattered locations of knowrytrilla infestations in Cleveland
Metroparks an annual parkvide surveillance of all potential aquatic habitats has been conducted in mid
late summer since 201& over90 sites Habitats surveyeithclude lakes, ponds, all wetlands that remain
at least partially watered during the growing season, ,ameginning in 2014ownstream of known
infestations in receiving streams and rivers. This annual surveillance will continue for the foreseeable
future, allowing staff to identify and rapidly respond to new infestatidhgtveillance is conducted by
Natural Resources staff by wading or boat, depending on water daptrews of 25 people Surveillance
identified previously unknown infestations in 201 Sanctuary Marsh) and 2013 (Wadht Wetlands).

No new infestationfiave been identified since

Expanded deéction the Cuyahoga River Area of Conc&iigyre4) beganin 2017 Staff
collaborated with27 land managerat 65externalproperties iroughou the AOCNo new infestations of
hydrilla were discovereth 2017 Howeverother AIS of conaa weredetected flowering rush Butomus
umbellatug, Brazilianwaterweed(Egeria densgwater hyacinth Eichhornia crassipgsEuropan frogbit
(Hydrocharismorsusranaé), yellowfloating heart Nymphoides peltatpwater lettuce Pistia stratiote},
andwater spanglesSalvinia minima Each occurrence wasported to appropriate land manageasnd
uploaded tonational databasedJSGINAS GLANSIS, and EDDMafaginfestationof E. densavithin
Cleveland Metroparks wasanaged internally and theasewasused to refine the Risk Assessment and
ActionPlan document developed for the hydriffeoject.

Rake tosses were conductedhere water was too deep or turbitb be surveyed in waderfRakes
were surveyed fospeciesbut not density or weightThree rake tosses were performed from points
along thebank or margin of a waterbodnd four tosses were performeidom a boat or kayak.
Waterbodieswere not often uniform and would require the use of multiple survey techniques to
adequatelysearchfor hydrilla.Effortswere concentrated on areas that haymtential vectors okpread
present boat ramps, fishing docks, vegetated shallows, inflows, spots favored by wakedisturbances
(dredging, habitat modifications, etc.), and areas with a high degree of public access (trails, beaches,
roadways)Publicly accessiblwaterbodies were prioritize@able 4)

In 2017 data was captured electronically ¢tulcrum,a customform creation app designed for
mobile devices Fulcrum containa point map of sitesspecies listsand geereferenced photosHandheld
GPSracksandacres surveyed arerganizedon QGISHard copy maps andotesare stored and available
at the Rockyiver Management CentetPlant wuchers were cdécted, mounted, andtored at the
herbarium at Cleveland Matparks. Additional vouchers were submitted to the herbarium at the
Cleveland Museum of Natural Historlyhoto vouchers were taken of habitat agdecies Non-target
speciespotentially affected by herbicidenanagement of hydrilla were alslbcumented Results from the
first yearof expanded surveillance documentad new infestations and supports the early detection and
rapid response model forgaatic invasive species controh complete list oburveyedsites is available in
Appendix B& C
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Decontamination

Natural Resources staff instituted a decontamination protocol for vehicles, equipment, and work
wear used in aquatic environments in 2Qa&er determining that field work activities weilikely the
primary vector of ldrilla spread in Cleveland Metroparks. Decontamination has numerous benefits and
should be part of any field work protoealot only can it help prevent the spread of invasive species
between sites, it can also prevent transmission of many zoonotic diseB®contamination stations were
set up at Rocky River Management Centest Creek Maintenance Centand the Watershed
Stewardship Center in West Creek. Stations consist of 110 gallon rubber tubs filled with a 2% bleach
solution, scrib brushes, and bdgicks. Rn-off is contained in a catch basin or enters a sanitary sewer
system. In 2014mobile decontamination kits were put together and distributed to Natural Resources
staff to be used in the field between sitdn.2015 field decontamination was @anded further with the
addition of small spray bottles of bleach that can easily be carried in a field pack and used on minor
equipment such as hand tools, nets, and specimen contaiire2017 field decontaminatiorexpanded
to include a large tub andackpack sprayers filled withecontamination agent Virkon as a mobile
cleaning stationCleveland Metroparks conducted HACCP training with other éggaicies in 2017
including Cuyahog&ountyBoard of HealthQhio Geese Control, and Northeast Ohio Regji&ewer
District, whohave adopted Cleveland Metroparks best practices for decontaminafitwe. protocol in its
entirety can be found in Appendix D

Internal and External Cooperation
Internal Cooperation

Internal cooperation in Cleveland Metroparks teen pivotal in its effrts to institute an
effective tydrilla control and eradication program. Natural Resources, Park Management, Site
Construction, Outdoor Experienced Rangers have collaborated on determining and enforcing
appropriate meéhods to @ntrol the spread of \drilla and ensure information is disseminated to staff.
Outdoor Experiencestaff haveincorporated preventig the spread of ydrilla and other aquatic invasives
into many of their programs, ranging from podiping outings tavater recreation field tripsThe rapid
spread of lydrilla in Wallace Lake during the summer of 2012 prompted Cleveland Metroparks to institute
recreational restrictions to reduce the riskimbvementto other waterbodies. Wallace Lake is a popular
place for fshing, swimming, and boating and is used heavily by staff and the public for programs. An
internal meeting decided that fishing and all external watercraft would be banned on the lake for the
growing season, as those were the activities thasgx the gretest risk Signage was placed around the
lake, enforced by the Rangers, and adjacent homeowners and the media were notified. The restrictions
were lifted in 2013 and 2014 after internal discussion and will balyeinstituted if vegetative ydrilla is
found in the lakeThe Invasive Plant Coordinator is working with Site Construction, Park Operations, and
other divisions to identify sites that pose a high riskfeading ldrilla and other invasive plants and to
institute protocols for decontaminatingige equipment after work is done in those areas

In 2017, the Natural ResourcBirision hostednternal partners to furthedevelop practical and
effective decontaminion techniques across varied job activiti&ite ©nstruction,Outdoor Experiences,
and Natural Resourcehvisionsparticipated As a resulta nonmotorized vessallecontamination guide
was developedOutdoor ExperiencesontactedNatural Resources stdffr guidance on decontamination
andspreadprevention strateges when working in hydrillaeatment zonesThe Hydrilla Project
Coordinatorpresentedhydrilla identification informatiorat an Outdoor Experiences-servicefor 25
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employeesand guides to common aquatic invaders were distributecall nature centersn the Park

District. The Natural Resourcé&ivision also created a reporting tool for aquatic invasivecggsein the
Northeast Ohio ParkApps for smartphones and tablets. The app can be found by searching the iTunes
a02NB F2N at Hrigknaldialdgde wilbcontinkiehir2 20%8vith leadership from the Invasive
Plant Coordinator iad Hydrilla Project Coordinatonith the goal toexpandinternal cooperation and the
adoption of best managemermractices tocontractors who work in Cleveland Metroparks

ExternalCooperation

Since discoveringyldrilla, Cleveland Metroparks has consulted and collaborated with numerous
other public agencies, contractors, vendors, and researchers to determine the best approaches to
monitoring, treating, and eradicating this highly invasive plant both within its lssemdaries and in
Great Lakes regiohocation and ocurrence information for eachyrilla infestation in Cleveland
Metroparks is submitted to the Early Detection & Distribution Mapping System (EDBDMapS
www.eddmaps.on), the Great Lakes Aquatic Nonindigenous Species Information System (GLANSIS
glansisnoag andthe USGS Noindigenous Aquatic Species database (USGS.er.usgs.qdvEDDMapsS,
GLANSIS, andiSGSNASare webbased mapping systems for documenting invasive species distribution in
the United States and Canada. Participants are able to submit observations, which are verified by experts
to ensure accuracy, and view data from acrosstiNdmerica. Data is available almost immediately after
submission, allowing redime tracking of invasive species movement and helping facilitate early
detection and rapid response programs.

The Park District applied for Great Lake Restoration Initiftiwding in 2013 and 2015 to expand
hydrilla detection activities outside its reservationsand intdNd&k 81 | NBF & Ay hKA2Qa [ ||
The 2013 application did not receive funding. The 2015 application received full funding and the project
(GL:00BD1923) was initiated in May 2016. Cleveland Metroparks hired aywaw, full time Hydrilla
Project Manager to oversee the ongoing treatment, monitoring, and detection activities in the Park
District, expand detection efforts to higliisk waterbodies in ta Cuyahoga Area of Concern (AOC),tand
act as a hub for hydrilla identification and detection training, reporting, and best managenraatices
F2NI hKA2Qa [F1S 9NRS o6l arayo

In 2017 Cleveland Metroparks offered-the-field trainings and formal presertianson hydrilla
identification and detectionA total of27 landowners participad in the expanded search ad@25
participantswere informedvia 33 outreachevents.Because of this outreaghwo positive hydrilla
infestations were reported to Clevelamdetroparks, both from Aqua Doc;@nd in RichfieldOhio and a
private campground in Butler Counf®ennsylvania, near another hydrilla infestation in Lake Arthur. The
Park District acted as reporter, with permission from landownand uploaded thebservations to
national databasedBoth population are under treatment from Aqua Doc. OtAés wee alsoreported by
partners Lake Metroparks detected and treated a populatiorEgieria densand shared the results with
Cleveland Metroparks. Cuyahoga &aitl Water Conservation District submitted nine locations to
Cleveland Metroparks that contained dense, aquatic vegetation stam#slocation was visited in 2017
and the remainder will be surveyed in 2018.

Ohio Sea Grant was instr@mtal in providing eduational materials taCleveland Metroparks
Over 1,000 piecesf literature were distributedby the Hyddia Projectin 2017. Ohio Sea Grant and Ohio
Department of Natural Resources supported outreach activities at Cleveland Metroparks E55th Marina. A
discounted dock fee (2.5%) was awarded to boaters who participated in an AlS workshop andhgigned
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OhioClean Boater Pledge. The Hydrilla Project CoordireatdrODNR Coastal Management staff
delivered general Al&nd hydrillaspecific education. Approxinely 150 individuals participated in the
marina program in 2017. A folloup survey was issued and was responded to by 70 boatbeesdiscount
program will again be offered at E55th Marina in 2048h plans to expand to remaining marinas as
rates increae.

Marketing andprojectawareness haveome in other formsThe hydrillaproject has received
pressin newsletters from theRocky River Watershe&Ziouncil the Friends oEwlid Creekand Agqua Doc.
Formal presentations were delivered to the Ohio Aquatic Invasive Species Committee, Great Lakes Sea
Grant Network, Binationabreat Lakegquatic Nuisance Species Forand theCuyahoga River Ared
Concern Advisory CommitteBark District staff facifited a field trip for the Great Lakes Sea Grant
bSGg2N] Qa || yYy dzrdsen@@apdseNG & chaifrofrRViscdnsin, Michigan, New
York, Minnesota, lllinojdndianaand Ohio.

Cleveland Metroparks Hydrilla Strike Team facilitated and cai¢aed with other vegetation
sampling efforts irthe region. The Park Distriptovided a boat, soar, and staff time for joint survey of
the Cleveland Harbor with the Nature Conservancy and the Ohio Department of Natural Resources.
Specieslistsandsafipph y 3 aAGS& 6SNB SEOKFY3ASR 6AGK GKS ! yADS
support oftheir grass carp Haitat study. Lake, Geauga, Portagend Summitcounty park districts
participated in joint surveysearched more sites independentbnd reportedback to Cleveland
Metroparks Eighteenwaterbodieswere surveyed in the Cuyahoga Valley National Bada summary
report was issued to NationabFk staff Universityof Akron Cleveland State University, and Baldwin
Wallace University partnered witCleveland Metroparks to receive training and informatiGteveland
Metroparksalsoprovided hydrilla identification materials and decontamination supplies (bleach, brushes
FYyR Gdzoao G2 F LINARGFGS O2y (NI OG2NJdégkl i LISNF2N¥a ¢
To expandeach to the general public, Parksbict annualreports, best management practices,
and herbicide treatment regimes were publighdigitally. The Crooked Rivendperatve Weed
Management Area (CWMALCRCWMA.o)cand Great Lakes Hydrilla Collaborative
(HydrillaCollaborative.cojrhave published all annual regie on Cleveland Metroparksydrilla
management effortsin 2018 the Cleveland Metroparks website will be updated to feature the hydrilla
project with a reporting tool to crowgource observations.

Costs

Hydrilla is costly to control because of the mifidiceted, longterm approachrequired to
eliminate it. The herbicies needed to effectively treatylrilla, while at the same time minimizing
damage to nortarget aquatic plants, are expensive even in small ¢jtiaa. Completely eradicating
hydrilla from a waterbody requires up todecade of treatment, with a specific concentration of herbicide
maintained throughout the growing seas@atcher, 2000; Netherland, Getsinger, & Turner, 1993)
Adding to the cost is the fact that each waterbody an@stéhtion are unique and require a tailored
treatment approachStaff time, including mobilization, treatment, monitoring, and surveillance, have
increased each year in Cleveland Metroparks as infestations are idengifiddexpenditures are
anticipated toincrease annually as herbicide prices rise, waterbodies are added, and treatment strategies
evolve.Taal treatment costs from 20117, comprising herbicide costs (but not staff time or equipment)
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and contractor treéments total totals over $133,000 anetilsof treatment costsare available in
Appendix E

The Ohio Department of Natural Resources (ODNR) has been instrumenigpantsig
Cleveland Metroparksyrilla treatment efforts. Through subsidy agreements in 2012, 2013, and 2014
ODNR covered 75% of the costs of contracting wlake treatments on Wallace Lake, us@®pRI funds
granted to the StateFrom 201516, viaa subsidy agreemen®©DNR fundd 75% ofall hydrilla treatment
costs throughout Cleveland Metroparkeatment costs for 201Tvere $34,117for a contractwith
AquaDoavhich covers treatment and monitoring all six infested waterbodies, which was paid for
entirely with Cleveland Metrogrks hydrilla GLRI grant.

Hydrilla treatment and monitoring in Cleveland Metroparks is expensive in both herbicides and
staff time, but the cost of not controlling this invasive aquatic plant is even grdasdtowed to spread
unchecked pdrillacand& NI RS AYLR NI Fyd ljdza 6AO KFEoAGEFEG Ay GKS
rivers, and streams. Hydrilla can form dense mats of vegetation, severely limiting recreation including
swimming, fiking, and boating. The risk ofdirilla spreading into newraas both within and outside of
Cleveland Metroparks is extremely high if aggressive control and monitoring edfertsot instituted and
committed to over the long termAs the location athe first known occurrences ofyldrilla in the Lake
Erie watershd in Ohio, it is incumbent upon Cleveland Metroparks as a conservation agency to
proactively and responsibly manage this invasive species to protect the natural resources in both its
reservations and the region.

2018 Treatment Plan

Cleveland Metroparks Wicontract all treatments and monitoring in 2018 to a single contractor,
to be solicited by an RFQ in miadnter and selected based on best and lowest bid standards. Contracting
with a single company reduces costs and ensures consistency in treatmertdaethd effectiveness
monitoring.Contractor costs in 2018 will be covered with funding fiooth the Hydrilla GLRI graisind
Cleveland Metroparksperating budgetWallace Lakand the Greathouse wetlands will underg@'a
year of contracted, wholevaterbody fluridone treatment. fie remaining waterbodies will undergo4'
year of contracted treatments. 2018 will be the second yearnvefrsight and coordination dfydrilla
managementfforts by the Hydrilla Project Coordinatds in 2017, treatments in(A.8 will begin in mid
May and endn October Thisd LIS SNHSy (¢ &dGN) G6S3eé KlFIa 0SSy &adz00Saa
Metroparks.Wader surveys, rakimsses,andboat suveyswill continue tobe employed on the hunt for
hydrilla Annual surveillance d@levelad Metroparks will continue and expamto newly acquired
properties. GLRI supportedymanded survey inthe Cuyahoga Area of Concemil continue in 2018
Landowners in the Cuyahoga River Area of Concern and the western basin of Lake &ithegiimary
focus of the 2018 outreach efforts
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Tables and Figures

Site Name Size (acres) Reservation Watershed County Year Found

Sunset Pond 5.20 North Chagrin | Chagrin River Cuyahoga | 2012

SanctuanyMarsh 3.70 North Chagrin | Chagrin River Cuyahoga | 2012

Blue Heron Marsh 2.50 Ohio & Erie Cuyahoga River | Cuyahoga | 2011
Canal

Greathouse Wetlands| 1.14 West Creek Cuyahoga River | Cuyahoga | 2011

WashOut Wetlands | 0.44 West Creek Cuyahoga River | Cuyahoga | 2013

Wallace Lake 17.60 Mill Stream Rocky River Cuyahoga | 2011
Run

Tablel. Locations of gdrilla-infested waterbodies in Cleveland Metroparks
Site Formula g3 /2y 00

Wallace Lake Sonar AS 5.3

Greathouse Upper Sonar H4C 23

Greathouse Lower Sonar H4C 28

Washout Wetlands Sonar H4C 24

Blue Heron Marsh Sonar One 11.8

Sunset Pond Sonar One 9.6

Sanctuary Marsh Sonar One 9.5

Table 2. Average concentrations of fluridone in @and Metroparks sites in 201 %

concentration.

> [q thdtarget

Sprouting Non-sprouting Number of
Reservation Site hydrilla tubers hydrilla tubers core samples
North Chagrin Sanctuary Marsh 0 0 150
Sunset Pond 0 0 50
Ohio & Erie
Canal Blue Heron Marsh 0 0 103
Greathouse Wetlands-
West Creek Lower 0 0 100
Greathouse Wetlands-
Upper 0 1 177
Wash-Out Wetlands 0 0 50
Mill Stream Run | Wallace Lake 0 0 160
Total | - 0 1 790

Table3. Tuber sampling effort in 2017 by locat.
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Classification Acres
Total Acres 3732
Acres in @veland Metroparks 1420.45
Acres aitside Cleveland Metroparks 2311.55
Public Acres 3665.5
Private Acres 66.5

Table 4 Total acreage surveyed in 2017, acres are classified based on ownership and location.

Hydrilla verticillata

EDDIETE

Last observation: September 7, 2013 - Map generated: August 29, 2014 Bioy Disssha RDLAmREMapiiag S

Figurel. Distribution of hydrilla in the United States
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Figure 2. Cleveland Metroparks hydrilla infestations by watershed
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Figure 3. Tubers detected inCleveland Metroparks sites via tuber sampling by year.
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Figure 4. Sites surveyed in 2017 104 sites inside Cleveland Metroparks (CM) and 65 sites outside of CNThe
Lake Erie Basin is denoted by the dark blue shading, the Cuyahoga River Aa of Concern is denoted by the
yellow outline.
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Appendix A: Cleveland Metroparks Hydrilla Site Maps

Map 1. Sunset Pond and Sanctuary Marsh in North Chagrin Reservation
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Map 2. Blue Heron Marsh in Ohio & Erie Canal Reservation
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Map 3. GreathouseéWetlands in West Creek Reservation
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Map 4. WashOut Wetlands in West Creek Reservation
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