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An Annual Progress Repaof Aquatic Vegetatiorand Water Qualityin
Lake Mitchell
Wexford County, Michigan

Januay, 2014

1.0 EXECUTIVE SUMMARY

Over the past few decades, Lake Mitchell has been managed for nuisance invasive aquatig
plants such as the exoti€urasianWatemilfoil (Myriophyllum spicatumEWM and Hybrid
Watermilfoil Myriophyllum spicatum var. Msibiricum; HWM). The native aquatic plant
biodiversity in Lake Mitchell is very high witB submersed, 4 floatingaved, and 5 emergent
aquatic plant species for a grand total of 27 speciebhe dense stands of milfoil have
threatened the native aquat plant biodiversity and have impaired navigation and recreational
activities and may affect waterfront property values.

In previous years, milfoil was treated with doses of systemic {kdlimg) aquatt herbicides
such as 2 and ticlopyr. The stndard doses of 2;® ranged from 8@.50 pounds per acre
and doses ofriclopyr were at 15Qoundsper acre for granular and 3.0 gallons per acre for
liquid. A tolerance to these dos@secededthe geneticdetermination of hybrid watermilfoil in

the lake in 2011,which required higher doses of systemic herbicides along with varied product
usage over time to reduce the probability of further tolerance.

An initial whole lake GPS grid survef 1,888 sampling pointaind lake scan was conducted

on June 1611, 2013and found approxmately 420 totalacres of hybrid milfoil in the main
lake and oves, which represented about 26 of the lake surface areaThe distribution was
patchy but large beds of milfoil were noted throughout all coves and at the northwest region of
the lake. This distibution differed greatly from previous years, since the dense biomasas

noted at the east and south regions of the lalduring 20092011 On June 20, 2013, the
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systemic aquatic herbicide Sculp®® (2D amine salt) was used at doses of between-280
pounds peracre with great success in reduction of the hybrid milfoil. Due to concerns about
shallow wells at the northeasegion of the lake, granularitlopyr (Renovate OTF®) was used
at a dose of 150 pounds per acre with some succ@sgatment ofthis region is a challge

due to product use limitations.

The systemic herbicide liquidiclopyr (NavitroB) was used with chelated copper algaecide to
treat a bloom of dense milfoil in Big Cov&®ue to the mixture of nuisance pondweeds and
milfoil in Little Cove, three coatt herbicidesncludingdiquat, hydrothol, and chelated copper
algaecide were used together. In the Franke Coves, applicatitunabxazin Clippe®)at 200

ppb reduced the growth of all nuisance aquatic plants but a later treatment in those areas with
the confacts used in Little Cove wasquired to suppress new growth.The Torenta @nal
required an algae treatment usirapelatedcopper (Cutrine®) for dengdadophoralooms.

A posttreatment surveyon August 1 2013was conducted anéhcluded twomembers of the
Lake MitchellmprovementBoard, a representative from the herbicideanufacturer SePRO,

an applicator from PLM an aquatic biologist from RL&nd an MDEQ permitting unit
representative. The survey was conducted &ssess the efficacy of the treatment throughout
the lakeand agree on any areas needed fostreatment. It was mutually determined by those
stakeholders that ae-treatment of approximately7 acres of HWMhroughout the lake was
neededand an additional 70 acres sbmenew milfoil growth was noted at thaorth region
outside of the originalreatment area.

On July 122013 approximately 40 pots of culture@alerucellasp. beetleswere transplanted

into areas that containedctivelygrowing Purple Loosestrife. In many cases, individual beetles
were hand-deliveredto individualflorescencesof Purple Loosestrife plants. Transplant areas

included Little Cove, the Franke Coves, Big Cove, antiatentaCanal. Beetles were cultured

at the Kalamazod\ature Center in Kalamazoblichigan OnAugust 24', 2013 approximately

3-5 florescence on different plants were evaluated at each of the stocking sites. The mean

damage index was 3.1+1.0 and the mean number of beetles observed on a given florescence
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was 2.5+1.3.Final surveys conducted on September@nd October 11", 2013 determined
that many of the HWM areas that were treated showed significant damaaygd manybeds
had completely retreated to the lake bottom A few areas at the arthwest side of the lake
showed sme resistance but a spring 20&dirvey is neededoat fully determine the extent of
systemic herbicide damageThe weevil activity in Big Covbas declined to almost non
detectable levels and futurestocking of milfoil weevils in Bigoveis not advised.

Water quality sampling of the deep basins and tritaries of Lake Ntchell was conducted on
June 16 2013 Nutrient levels continue to be in the eutroph{outrient-rich) range for the
entire lake, with elevatedevels entering the lake from all of the tributaries. The watkarity
has increased over the past few yedlikely the result of lowechlorophylta values and lower
dissolved solids. The majority of the water quality parameters such as pH, total alkalinity, and
dissolved oxygen have been consistent over the past few yeareewly revised depth contour

map of the lake wagreated by RLS during the summer of 2013.

Ly Ayl dzZAdNIt [1S aAdOKStt FyYyR [F1S /FRAEEL

on August 10 and RLS staff educated many riparians on overall lake health, lake managemen

activities, problems present in individual areas of the lake, and unique biota (such as
macroinvertebtrates and rare aquatic plant species) found in the lake.

Finally, a postreatment end of the season survey was conductedseptemberl7 by RLS staff
and determired that the majority of the milfoil beds were dead or in the process of herbicide
damage decay.

Recommendations for 2014nclude the continueduse of systemic aquatic herbicides in the
open water and preliminary testing for MDEQ Sonar permitting requénats given 2013
results by SePRO that determined thesceptibilityof Lake Mitchell milfoil plants to fluridone
(Sona®) at a 6 ppb bump 6 ppb doseSystemic herbicides to be used in 2014 may consist of
Sculpi® and Navigat® in the open waters and high doseidlopyr in the coves for milfolil
control. Nuisane native aquatic plants in the coves can be treated with strong contact

herbicides suchsaflumoxazin (Clipper® at 400 ppb) and then a mechanical harvest could follow
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if removal of dead biomass is desire@ver the past five years, the EWM/HWM has fluctuated
between 400 acres in 2009 to a low of 273 acres in 2012. The aggressive HWMiamfesta
Big Cove and the northwest region of the lake in 2013 accounted fancaasein acreage.
Given the postreatment results, we anticipate much less acreage in 2014; however, it is
difficult to predict distribution growth patterns of hybrichilfoil. A key point to note is that the
overall cover and distribution of the HWM has shifted dramatically over the past five years
and intense surveys are needed to ascertain reduced cover throughout the lakduture
years

Timeline of 2014 Lake Mitchell Lake Management Events:

June 1611- Initial Survey andBio Bas&® lake scan

June 16Completion of lake scan and water quality/tributary sampling by RLS staff

June 26@initial treatment by PLM with oversiglity RLS staff

Jure 26 Treatment of Frank€oves w/Clipper @ 200 ppb

July 12Purple Loosestrife beetle stocking by RLS staff

July 18PLM treatment of coves and canal

July 2GLake Mitchell Improvement Board Meeting

July 20Post treatment survey BRLS staff

August 16Lake Mitchell Expo with 3 RLS staff present

August 1Posttreatment survey with MDEQ, Mike Solomon and Shari Spoelman, PLM, and
Jake Britton (SePRO), RLS staff

August 14Second herbicide treatment anetmeatment by PLM oversight ByLS staff Note: 7
acres of rereat with 2acres of algae plus @xres of new treatment at west region of lake

August 24Stems of Purple Loosestrife and milfoil collected and analyzed for beetle/weevil
damage

September 1-Posttreatment survey of Aug lifeatment by RLS staff

September 28/eeting of LMIB Special Treatment Committee, RLS, and PLM to discuss cove
early treatment in 2014 and overall treatment program.

October 11Recon survey of lake by RLS staff
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2.0 AQUATIC PLANT SURWHEYTHODS

The aquéic plant sampling methods used for lake surveys of macrophyte comrasniti
commonly consist of shoreline surveys, visual abundance surveyssect surveys, AVAS
surveys, andPointintercept Grid surveysThe MichigarDepartmentof Environmental Quality
(MDHE)) prefers that an Aquatic Vegetation Assessment Site (AVAS) SorvayGPS Point
Intercept survey (or both)be conducted on most inland lakdsllowing large-scale aquatic
herbicide treatments to assess the changes in aquatic vegetation struchddcarecord the
relative abundance and locations of native aquatic plant spec@se to the large size and
shallow mean depth oLake Mitchell a biseasonal GPS Poilmtercept grid matrixsurvey is
conductedto assess all aquatic speciescludingemergent and floatingeaved species In
2013, the use of a sidgcan sonakGPXdevice to scan the aquatic plant biovoluroéthe lake
was conducted using a Lowrai®eIDS 8 GPS side and bottom scanning sonarwittit Bio

Base software

2.1 The GPS Poirntercept SurveyMethod

While the MDEQ AVAS protocol considers sampling vegetation using visual observations in

areas around the littoral zone, the Poiltercept Grid Survey method is meant to assess

vegetation throughout the entire surface area of a lake (Madseraletl994; 1996). This

method involves conducting measurements at Global Positioning Systems-d&insj
locations that have been preelected on the computer to avoid sampling bias. Furthermore,
the GPS points are equally spaced on a map. The points should be pigediiet as closely

and feasibly as possible to obtain adequate information of the aquatic vegetation communities
throughout the entire lake. At each GPS Point location, two rake tosses are conducted and the

aquatic vegetation species presence and abundame estimated. In between the GPS points,
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any additional species and their relative abundance are also recorded using visual techniques
This is especially important to add to the Pelintercept method, sinceEWM and other
invasive plants may be presebetween GPS points but not necessarily at the-ggtected GPS
points. Once the aquatic vegetation communities throughout the lake have been recorded
using the GPS points, the data can be placed into a Geographic Information System (Gl
software packge to create maps shangthe distribution and relative abundance of particular
species. The GPS Peinhtercept method is particularly useful for monitoring aquatic
vegetation communities through time and for identification of nuisance species that coul

potentially spread to other previously uninhabited areas of the lake.

The GPS Poirintercept method surveg on June 1411, 2013 and on October 1011, 2013
consisted of1,888equidistantly-spaced grid point®n Lake Mitchel] using aLowrance®DS3
50-satellite GPS WAASnabled unit (accuracy within 2 feetFigure ). The objective of the

surveys is to compare the changes in both milfoil and native aquatic vegetation prior to

treatment and after treatment. A combination of rake tosses and visual datzounted for
each point and the distance between points for the survieyaddition, a biovolume scarf al

submersedaquatic vegetation in the lake was conducted (Figure 2).

3.0 AQUATI®LANTSURVERESULTSOR2013

The 2013 aquatic vegetationsurveys of Lake Mitchellwere necessary to record theelative
abundance andocations of natie aquatic phnt species presenand to record the current
distribution of EWMand HWMwithin the lake Currently, the majority of the milfoil in the lake

is HWM since previous infestations by EWM were successfully controlled.
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3.1 Lake MitchellExoticAquatic Plat Species

The June 141, 2013 survey detectedfour invasive specigsincluding EWMand Hybrid
watermilfoil (Figure 3. The distribution of HWM in June of 20{#fore treatment) is shown in
Figure 4 Distributiondposttreatmente will need to be conducted in spring of 2014 due to
observations ofstanding crop (dead but present) in the late summer/fall of 20I%e other
submersed exoti€CurlyLeaf PondweedRigure5), andemergentPurple Loosestrif¢Figure §
are also shown below Exotic species found ihake Mitchellduring 2013 are listed below in
Table 1.

Lake Mitchell Grid Map » o, { ] _ LTSl PR B Leoenc
Wexford Caunty, MI | | | Firm X e ‘ | ©  Grid Paint
‘ | ¢

Figure 1. A map showing GPS sampling location points on Lake Mitchell,
Wexford CountyMichigan
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Figure 2. Wholelake BioBase aquatic vegetation biovolume scan of all aquatietaéign in
Lake Mitchell (June2013). NoteRed and orange colors denote thick vegetation while yellow
and green denote less densegetation. Ble color denotes areas void wégetation
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Macrophyte Species and | Common Name Plant Growth % of Lake

Code Form Covered2013)

M. spicatum var. sibiricum | Hybrid Watermilfoil Submersed; Rued 16
Potamogeton crispus CurlyLeaf Pondweed  Submersed; Roote( 2

Lythrum salicaria Purple Loosestrife Emergent 2

Tablel1l. Exotic aquatic plant species present witlmn around LakeMitchell (2013. Note:
Genetic testing has confirmed that mostilfoil in Lake Mitchell has converted to the hybrid
biotype and distinctive phenotype (appearance) characteristics are present.

Figure 3.Photo showing the aggressigeowth habit
of hybrid watermilfoil. CRLS, 2012.
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Information on Hybrid Watermilfoil

Hybrid Watermilfoil was genetically determined during Jun2@i3to be related to the above
mentioned red-stemmed phenotype Hybrid watermilfoilis a serious problem in Michigan
inland lakes. A similar milfoil species that is considered to be exotic by some scientists
(Myriophyllum heterophyllumin NewHampshirewas found to have significant impacts on
waterfront property values (Halstead at., 2003). Moody and Les (2007) were among the first

to determine a means of genotypic and phenotypic identification of liyerid watermilfoil
variant and further warned of thpotential difficulties in the management of hybrids relative to

the parental genotypes. It is commonly known that hybrid vigor is likely due to increased
ecological tolerances relative to parental genotypes (Anderson 1948), which woulbiypirie
watermilfoil a distinct advantage to earlier growth, faster growth rates, and increased
robustness in harsh environmental condition$n regards to impacts on native vegetation,
hybrid watermilfoil possesses a faster growth rate than Eurasian milfoil or otaetspand thus

may effectively displace other vegetation (Les and Philbrick 1993; \4142§00).

Furthermore, the required dose of 2[ for successful control of thieybrid watermilfoilis

likely to be higher since there is much more water volumgratater depths it can occupy and
also due to the fact thalhybrid watermilfoilhas showrincreased tolerance to traditionallysed

doses of systemic aquatic herbicides. There has been significant scientific debate in the aquatid
plant management scientdicommunity regarding the required doses for effective control of
hybrid watermilfoil Glomski and Netherland (2010) found that the greatest percentage of

hybrid watermilfoil(93-100%) was successfully killed with-B4oncentrations greater than or

equd to 70 pg L. Their results may vary dramatically from opsater systems; however, as

they were tested in laboratory aquaria and the results in field trials would be subjected to a
multitude of external environmental factors. However, the concentrawdryO pg t* yieldeda

desired 2,4D residue concentration to be maintained for up to 21 days as in the study by
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Glomski and Netherland (2010). Thus, residue sampling intervals could be recommended at the
treatment areas for 2 hours after treatment, 1 weeafter treatment, and 20 days post
treatment. ConcentratiorExposure Time (CET) studies such as those by Glomski and
Netherland (2010) and Poovey el., (2007) are important in the determination of dose
requirements forhybrid watermilfoil however, theywere conducted in laboratory aquaria and

field CET studies are therefore needed.

Sems ofhybrid watermilfoilwere collected by the aquatic herbicigeanufacturerSePRO and
submitted to the SePR&aboratory in North Carolina to determine which types atwkes of
aquatic herbicides would best kill the milfoil. Additionally, the stems were subjected to the
aquatic herbicide fluridone (Sor@rin order to determine if that herbicide coufmbssiblyhold
promise in future treatments.There are limitationsd this method in that laboratory testing
conditions are not the same as existsituin Lake Mitchell (i.e. the lake watehemistryis

likely different fromlaboratory water chemistryand sediment chelation behavior was not an

experimentalcomponent measurd). Recent results indicate thlybrid milfoil within Lake

Mitchell issusceptible to Son&at a 6 ppb bump 6 ppb dosnd maypossiblybe an effective

tool for future milfoil treatment
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Figure 4HWM dstribution in Lake Mitchell (Jun2013).

Note: The milfoil beds were observed to be dead in August/October of 2013. A spring 2014
survey will reveal how much HWM remaigince it takes winter decay to remove dead biomass
months aftertreatment with systemicherbicides.




