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EXECUTIVE SUMMARY 

Malcolm and Ardoch Lakes are located in North Frontenac Township, Frontenac County. Ardoch Lake is 

directly upstream of Malcolm Lake, which drains northwest into the Mississippi River. (See chart 1.0 in 

Appendix for Characteristics of the Lakes) 

In 2015 the Stewardship Committee (LSC) began to track the growth of aquatic invasive species. The 

predominant invasive species found was Eurasian Water-Milfoil which has the potential to destroy all 

lakes in the area. Malcolm Lake has a public boat launch which is the most critical feature for the 

introduction and or spread of EWM. There are no boat wash stations in the vicinity, any boat users can 

easily transport fragments to other lakes. The concern is not the native milfoil species which has been in 

our lakes for years.  (See Appendix 2.0 Watersheds Canada Report on EWM) 

In 2016 EWM was first noted off a dock in Ardoch Lake. Property owners’ hand-harvested individual 

plants throughout the summer and had some success in keeping it under control in that area. At the 

June AGM, the newly developed Lake Plan was introduced. The membership selected three top 

priorities for first year focus: water quality, fisheries management and land use & development. These 

three priorities will all be affected by the presence of EWM invasive species. 

In August 2017 the Stewardship Chair contacted the program supervisor of the Granite Ridge Education 

Centre (GREC) to request drone service for the EWM project; a partnership was formed with Above & 

Beyond and planning began. (See Appendix 3.0 Aquatic Invasive Species Drone Project 2017) 

In 2017 EWM patches were discovered in Malcolm Lake west of the boat launch. Property owners along 

the shore began hand-harvesting individual plants throughout the summer. Stewardship Committee 

conducted a Boating Survey to determine such factors as types of boats used on each lake, the amount 

of usage, recreational priorities AND travel between the two lakes. In July the Stewardship Committee 

members toured the lakes to determine affected areas and found several new colonies in depths usually 

about 3 metres. An Invasive Species Education session, led by Brook Schryer of the Invading Species 

Awareness Program, was hosted by MALLA with funding from FOCA (Federation of Ontario Cottagers’ 

Association). It was attended by interested lake users from many local lakes, conservation authorities 

and as far away as Ottawa. MALLA designed an Aquatic Invasive Species sign for the boat launch and 

provided all MALLA members with an identification card to become more serious “Weed Watchers”.  

(See Appendix 4.0 Aquatic Invasive Species sign, 4.1 Invading Species Boat sign and 4.2 Alert sign for 

Township boat launches) 

Throughout the winter of 2017-18 the students from GREC analyzed photos and videos and prepared 

orthomosaic maps of the two lakes. In the spring of 2018, more flights of the same areas were 

conducted to provide comparable data.  

In June 2018 a permit application was delivered to MNRF seeking approval for the placement of burlap 

in a pilot project. At the June AGM a student rep from the Above & Beyond program, Ryleigh Rioux, led 

the presentation to the membership to demonstrate the need for monitoring of the rapid EWM growth. 

By the end of the summer the flight information was incorporated into a more comprehensive report. 

(See Appendix 5.0 Above & Beyond Student Report). In July and August, the Stewardship Committee 

mapped the predominant patches of EWM with GPS co-ordinates, prepared a site map and requested a 
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presentation at North Frontenac’s Council meeting. (See Appendix 6.0, 6.1 and 6.2 for site map and 

GPS data). Additional supporting data were sent to MNRF as it became available. At each MALLA event 

in the summer, education sessions were included for identification of the EWM and demonstrations 

about its removal. Hand tools purchased with the FOCA grant were made available to members as 

needed. On August 24, 2018 MALLA made a presentation to North Frontenac Township which resulted 

in support at several levels. Two fact sheets used by MALLA were provided through 

www.ontario.ca/invasivespecies and www.invadingspecies.com/eurasian-water-milfoil. 

The Mayor approached the Minister of the Environment & Climate Change seeking support for the 

project. A Letter of Approval was received from MNRF(Bancroft) in late September 2018. The first 

placement of burlap was on the September 23, 2018.The Above & Beyond flew most of the area in 

October; the imagery clearly showed the burlap placement and the extent of summer EWM growth. 

Grant writing began for funding of materials, resources and personnel. A submission was made to MNRF 

in December for a continuation of the permits in 2019. A Letter of Authority for the continuation of the 

pilot project was received from MNRF on the January 17th 2019. (See Appendix 7.0  EWM report 2018) 

MALLA strategies are meant to slow the spread of until a broader approach can be taken. The 

Stewardship Committee believes that intervention funding must come from all three levels of 

government Municipal, Provincial and Federal. MALLA identified funded programs in Michigan and 

Quebec. The following paragraphs are taken from the Quebec link. 

“The highly invasive and prodigious Eurasian Watermilfoil grows and spreads rapidly, choking out native 

water plant species and lowering oxygen levels so that certain species of fish are driven away. Within a 

relatively short period, the weed beds create tangled, oxygen starved mats that are inhospitable to 

marine life and that impede use by boats and swimmers. When the thick weed beds die each fall, the 

dead refuse drifts to the lake bottom causing premature aging of the lake. 

The depreciation of land values is another detrimental effect of the “zombie” plant that directly affects 

the riparian (shoreline) owners. In some Quebec municipalities, the value of a property with milfoil on 

its property can be reduced by as much as $100,000 in the real estate market. 

Studies by aquatic biologists associated with the Lac Saint Pierre Lake Association and Federation of 

Lakes have determined that there are at least two methods to rid the lake of weeds. The least expensive 

is to smother the weed beds by covering them with biodegradable burlap (jute) and weighing the 

corners down with biodegradable sandbags. The more expensive —but most effective—method is to 

hire certified divers to pull out each plant by the roots.” 

Our research has determined that the most effective, feasible and affordable strategy is to use an 

integrated multi-year management approach. Strategies to be included: education, plant monitoring 

and mapping with the drone technology, hand-harvesting where appropriate, burlap (jute) placement as 

a pilot project, partner with the team organized by Professor Jesse Vermaire (EWM specialist at Carleton 

University) and to investigate aquaponic production of milfoil weevils. Based on information provided by 

Farlain Lake Community Association, we will research the Diver Assisted Suction Harvesting system to 

determine if it is feasible as a management method for MALLA. 

The ultimate result in ignoring this invasive species will be the slow decline in tourism in cottage 

country as this invasive species takes over Ontario lakes and rivers. 

http://www.ontario.ca/invasivespecies
http://www.invadingspecies.com/eurasian-water-milfoil
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BACKGROUND INFORMATION 

The Lakes Stewardship Committee has attempted to address the aquatic invasive species topic in 

general since 2016 and the Eurasian Water Milfoil in particular since July 2017. Much research has been 

read, contacts made with experts, discussion, planning and some aspects acted upon, BUT to no avail. 

This aggressive species has overcome native species in both Ardoch and Malcolm Lakes and we will face 

a crisis if we do nothing. The problem is too big for your Lakes Stewardship Committee and thus we 

enlisted Township support. 

The presenters were Glen Fowler, Dr. Bud Griswold, Mary Gessner, Cathy Owen and Brenda Martin with 

several MALLA members in the audience to show their support.  A display was setup in the Council 

chambers showing a present-day sample taken from the lake that week and a massive ten- foot sample 

representing year three growth. Education materials and a poster board helped to visualize our 

concerns.  The session began with our purpose – the immediate need of intervention by Council to 

preserve not only our two lakes but all North Frontenac lakes. We sought a partnership with Council to 

find the resources needed to slow down the spread of EWM.  

A two- page description of EWM was distributed. After an accurate description of EWM, Dr. Griswold 

clearly outlined the impact that the species will have on recreational activities, fishing and property 

values.  Mary described one of our best sources of research, the Big Cedar Lake study from the Kawartha 

which is in year 8.  Glen summarized the information collected from the North Frontenac Lakes Alliance 

Association. It was obvious that most other lakes have not identified the species or are in denial of the 

potential for crisis. Cathy answered questions about identification, growth and getting a start on 

shoreline control. Our Action Plan was outlined in detail. In summary, MALLA asked for five specific 

items of support. These were: 1) Apply political pressure to allow MALLA to conduct a 

pilot/demonstration project starting with the mouth of Ardoch River this summer; 2) Provide funding of 

$10 000 to partner with Watersheds Canada for a intern program to conduct intensive research and 

develop a plan to address the issue and $1500 to assist with the project at the mouth of Ardoch Lake; 3) 

Consider boat wash stations (at least one for each Ward); 4) Educate lake users through signage, and 

communications on Township website and an insert in the 2019 tax bill; 5) Apply for federal and 

provincial funding to address the issue before it becomes a crisis. 

The presentation was extremely well received; and a motion passed to give immediate assistance and 

support to all requests. By afternoon, the Mayor had contacted MNRF with favourable results. Before 

the end of September, a Letter of Authority gave permission for MALLA to undertake the pilot project in 

the designated area. By next spring, we expect some data to determine the impact of “smothering” the 

EWM. The Frontenac News covered the meeting and wrote an excellent article for the public. 

A partnership with the Above & Beyond Drone program has been instrumental in the data collection. In 

the fall, MALLA secured a partnership with Carleton University under the direction of Professor Jesse 

Vermaire. A graduate student, Patrick Beaupre, has been assigned as the lead on the project thus saving 

the Township $10 000 that would be required for an intern. In return, the Township will provide the 

wages of a summer student to work directly with MALLA on this EWM plan. (See Appendix 8.0 MALLA 

Project_Carleton; See Appendix 9.0 Summer Student Technology Profile for North Frontenac 

Township) 
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WATER QUALITY INFORMATION 

Water quality monitoring first took place on Malcolm and Ardoch Lakes in the 1970’s through the 

Ministry of Environment and Climate Change (MOECC) Recreational Lakes Program, which ran from 

1971 to 1987. More recent measurements were obtained through two separate programs: the MOECC’s 

Lake Partner Program, through which volunteers sample the lake once each year; and the MVCA 

Watershed Watch program, through which sampling and analysis are undertaken three times per year 

on a 5-year rotation. For this program, Ardoch Lake and Malcolm Lake both have one Watershed Watch 

sampling station situated at the deepest point on each lake.  

 

 

 

Ardoch Lake 

In addition, because of a proposed residential development on the southern lakefront of Ardoch Lake, 

MVCA also undertook sampling in 2012 and 2013, ahead of the 2014-scheduled sampling, in order to 

acquire more data for assessing studies related to the proposed development. 

The Lake Partner Program sampling is done by volunteers once a year in May in order to determine the 

internal load of total phosphorus concentrations before the lake has “turned over”.  Lake turnover is a 

process where layers of water with noted temperature differences begin to mix together and the water 

and debris that has been sitting at the bottom of the lake begins to mix with the layers of water above.  

In 2004, the Mississippi Valley Conservation Authority (MVCA) Watershed Watch Program also started 

sampling on Ardoch Lake. The Watershed Watch program monitors lakes on a five- year rotation, 

sampling Ardoch Lake in 2004, 2009 and 2014. The Watershed Watch Program samples three times per 

sampling year to represent the lake conditions prior to spring turnover (May), in the summer (July or 

August) and lastly before fall turnover (end of August or early September) when the lake would be at its 

most productive. 

Overall Ardoch Lake showed phosphorus levels that have generally stayed within the oligotrophic and 

low mesotrophic range. The bottom Total Phosphorus levels exhibited the expected increase in the fall, 

following the build-up of nutrients that have settled on the lake bottom throughout the summer season.  

Malcolm Lake also showed phosphorus levels that have generally stayed within the oligotrophic and low 

mesotrophic range. The bottom Total Phosphorus levels are less consistent which is likely due to the 

shallowness of the lake preventing usual stratification and lake turnover.   

The average pH levels of both lakes are either equal to or greater than 7.3 – the minimum threshold for 

zebra mussel colonization. Zebra mussels are an invasive species that require calcium in order to form 

their shells, and a higher pH means there is more calcium available for them to thrive. Zebra mussels can 

be detrimental to the lake environment because they alter the food web by over-filtering the water and 

removing essential food sources such as plankton. Also, by removing these organisms, light is able to 

penetrate deeper increasing the growth of aquatic vegetation as well as the occurrence of toxic algal 

blooms.  
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Ardoch Lake was sampled for invasive species by the Watershed Watch monitoring team in 2004, 2009 

and 2012. In 2009, zebra mussel veliger (larvae) and rusty crayfish were present in the samples 

collected. Malcolm Lake was sampled in 2004 and 2009. In 2009, as with Ardoch, zebra mussel veliger 

and rusty crayfish were found to be present. It is important to note that if something was not caught in 

the plankton haul net, we cannot conclude that the invasive species was not in the lake; it just means 

that they were not there at the time the sampling took place. 

Dissolved oxygen is vital for all aquatic plants and animals to survive. Adequate dissolved oxygen is an 

indicator of good water quality and is necessary for all life forms. Poor or depleted oxygen levels cause 

stress on organisms such as fish and may result in fish kills, where mass death of a species occurs in one 

season. Warm water fish species are better adapted to low oxygen levels than cold water fish species. 

As water temperature increases, the amount of dissolved oxygen in the water decreases. Aquatic 

vegetation also affects dissolved oxygen as it is consumed in the decomposition process.  

 

Ardoch Lake -Summary of Water Quality Trophic Status Ratings  
Total Phosphorus (µg/L) 

Chlorophyll-a (µg/L) 
Clarity/Secchi Disc 

Depth (m) Spring (Euphotic 
Zone) 

Annual Average (Euphotic 
Zone) 

Oligotrophic 
High Oligotrophic/Low 

Mesotrophic 
Oligotrophic Oligotrophic 

    

 
 

Malcolm Lake 

The earliest record for total phosphorus (TP) levels on Malcolm Lake dates back 

to 1976 when the MOECC undertook sampling through their Recreational Lakes 

Program. The average TP in 1976 was 10 µg/L placing it at the top of 

oligotrophic range. MOECC sampling for total phosphorus in Malcolm Lake did 

not take place again until 2004 after the Recreational Lakes Program was 

reformatted to the Lake Partners Program.  After that Malcolm Lake was 

sampled again in 2008, 2010 and 2011.  

In 2004, the Mississippi Valley Conservation Authority (MVCA) Watershed 

Watch Program also started sampling on Malcolm Lake under its five- year 

rotation, sampling the lake in 2004, 2009 and 2014. The lake is sampled three 

times per sampling year to represent the lake conditions prior to spring 

turnover (May), summer (July or August) and lastly before fall turn over (end of 

August or early September) when the lake would be at its most productive.  

Due to the shallowness of Malcolm Lake, there is no true stratification of the 

lake water. Instead, the entire water column is considered the Epilimnion. The 

profiles demonstrate clearly how temperature remains near constant for the 

entire depth of the lake. Also owing to the shallow nature of the lake, there was 

almost always sufficient dissolved oxygen to provide suitable fish habitat.  
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Water quality data for Malcolm Lake show that the trophic status ranges 

between high oligotrophic to low mesotrophic, meaning that it has low to 

moderate nutrient levels, providing for some biological productivity in terms of 

the growth of aquatic vegetation and algae.   

 
 
 
Malcolm Lake  -Summary of Water Quality Trophic Status Ratings 

Total Phosphorus (µg/L) 
Chlorophyll-a (µg/L) 

Clarity/Secchi Disc 
Depth (m) 

Spring (Euphotic 
Zone) 

Annual Average (Euphotic 
Zone) 

Oligotrophic High Oligotrophic 
High Oligotrophic/Low 

Mesotrophic 
Mesotrophic* 

* influenced by the shallowness of the lake 

 

Due to the recent establishment of EWM, there were concerns that dissolved oxygen might become 

depleted in future years. Also, the ice-in date for Malcolm Lake set a new record November 23, 2018. 

The Stewardship Chair collected baseline data concerning dissolved oxygen and pH levels in the winter 

of 2018-2019.  
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GOALS OF THE INTEGRATED MANAGEMENT PLAN 

The goals of the plan aim for long-term management and control of the EWM growth. Research 

indicates that once EWM becomes established in an ecosystem, eradication becomes nearly impossible. 

Preventing new introductions is the most economical approach for this aquatic invasive species. A 

prevention strategy that identifies and targets areas that are most at risk to invasion (e.g., high boater 

traffic at the entrance to Ardoch Lake and the area close to the public boat launch on Malcolm Lake) will 

be considered as priorities. 

GOAL (1) Prevention of further spreading of EWM 

Objectives:  

a) Use effective education through group sessions, shoreline talks, conferences, media and 

networking to raise awareness of the importance of preventing EWM from spread by 

removing plants and soil from boats, trailers, and gear prior to leaving or entering a water 

body (e.g., Clean, Drain, Dry or Boats). 

b) Remove EWM from shoreline areas; scoop fragments spotted in the water 

c) Install signage at the public boat launch and encourage the Township to post other lakes 

d) Coordinate and collaborate among multiple partners at local and regional levels.  

 

GOAL  (2) Detect, map and monitor  

Objectives: 

         a) Increase monitoring and reporting of existing populations to inform prevention efforts.    
         b)  Recruit volunteers for Watch Program. 
         c) Use drone flights for mapping and orthomosaic map production 
         d) Encourage research and development of new techniques for monitoring and preventing  
             the spread of EWM.  
   
GOAL (3) Implement Management/Control of EWM 

Objectives:  

a) Implement control methods with consideration to the features of our two lakes, 

resources available and success rates in other projects. Preferred methods were identified 

as hand-harvesting, laying of jute mats, and biological controls used appropriately, which 

minimize the negative impacts to native plant species and aquatic life.  These include: 

i) investigate ways to increase native plant growth. Native plants compete directly with 

EWM for space, nutrients, and light, thereby helping to slow the establishment, growth, and 

spread of EWM within a lake. ii) The native milfoil weevil (Euhrychiopsis lecontei) has shown 

preference for EWM as food compared to the native Northern watermilfoil, so nontarget 

impacts are uncommon. Research has shown weevils can control EWM with long-term and 

continual efforts. but further study is required to determine if success is density-dependent 

(for both weevils and EWM). iii) Natural vegetation zones along the shoreline may also slow 

EWM growth. Inputs of sediment and nutrients, in particular phosphorus, results in 
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increased aquatic plant growth, including EWM. Natural shoreline buffers around a lake can 

intercept human activities. Native vegetation provides shoreline stabilization, thereby 

preventing or limiting erosion. 

 

b) Evaluate success/failure of plan and its components to determine management 

effectiveness, guide future control efforts, and implement best management practices with 

i) annual assessment ii) three- year summary assessment. 

  

GOAL (4) Develop partnerships having expertise and experience to address components of the plan 

 

 Objectives: 

 a) Partner with Carleton University team headed by Professor Jesse Vermaire to i) collect and 

 analyze data to  determine factors which promote EWM growth ii) collect and analyze data to 

 help determine aspects that will reduce EWM spread. 

 b) Partner with Above & Beyond Drone Program to: i) map both lakes bi-annually ii) produce 

 orthomosaic maps (stitched photographs) to determine growth of EWM colonies ii) produce 

 videos and related material to share with environmental organizations. 

 c) Partner with North Frontenac Township for: i) initial funding support iii) political contact with 

 government agencies iii) hiring a summer student with technology background iv) grant writing 

 applications v)  implementation of a pilot project. 

 d) Seek advice and resources from environmental organizations such as Mississippi Valley 

 Conservation Authority, Watersheds Canada, Ontario Invading Species Awareness program. 

 

GOAL  (5) Obtain government funding for long term maintenance of our lakes 

 

Objectives: 

 a) Lobby political representatives starting with Municipal Council 

 b) Seek funding support through grant submissions, private sponsorships, donations and in-kind 

 donations (eg.  TD Bank, OFAH, FOCA, DFO,..) 
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MALLA EURASIAN WATER MILFOIL MANAGEMENT PLAN   -MANAGEMENT METHODS 

CONTROL 
OPTIONS 

 
 

No Action Hand 
Harvesting 

Aeration Bethnic 
Barriers 

Diver 
Dredging 

Hydraulic 
Dredging 

FACTORS       

Volunteers  Some 
training 

some Lots Some Some 

Experts  Deep water 
-divers 

For 
installation 

Planners/divers Yes Yes 

Permits  No No Yes Yes Yes 

Equipment  Limited specialized Jute/stone Specialized Specialized 

Safe 
Environment 

degradation Little 
disturbance 

Detrimental 
to aquatic 

wildlife 

Little 
disturbance 

Disturbance Much 
disturbance 

Depth  Shallow Unknown Limited Shallow Deep 

Fragments lots Need to 
scoop 

Limited If cut first Yes Yes 

Labour  Intensive Installation& 
maintenance 

Intensive Intensive machine 

Cost  Limited High Medium High Prohibitive 

Success Rate zero effective unknown effective unknown For water 
channels 

 

CONTROL 
OPTIONS 

 

Milfoil Weevils Aquatic 
Herbicide 

Mechanical 
Harvesting 

Dispersal 
Barriers 

D.A.S.H. Rotovation 

FACTORS       

Volunteers Some Some Some Lots Some Some 

Experts Growers/divers Divers Trained Trained Divers Operators 

Permits No Yes No Possibly Not 
usually 

Yes 

Equipment Lab/quarry Limited Special 
cutters 

Specialized Specialized Specialized 

Safe 
Environment 

Yes Toxic to 
water life 

Cuts all 
plants 

Navigational 
hazard 

Largely turbidity 

Depth Varies Shallow 3-4’ down Surface Any Limited 

Fragments Limited Low Lots Contains 
much 

Reduced Lots 

Labour Intensive yearly/several 
years 

2/season Installation Intensive Machine 

Cost High Reasonable Share 
equipment 

High High High 

Success Rate Variable Shallow 
water 

Regrowth Effective For small 
areas 

Large 
patches 
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PREFERRED MANAGEMENT METHODS 

A number of EWM control options were considered for the three-year integrated management plan.  

Based upon our research, these were the top three considered: Hand Harvesting, Benthic Barriers (Jute) 

and Indirect Management. Two others will be investigated in 2019 as possible methods applicable to our 

lakes in future:  Milfoil Weevils and Diver Assisted Suction Harvesting (DASH). 

The first method chosen was hand harvesting as it was identified as the primary control method in the 

studies  and has proven to be effective for low density infestations in shallow water. This method 

provides the opportunity for the lake volunteers to contribute in a meaningful, inexpensive way.  Small 

tools are available as needed. Individuals can undertake hand-pulling appropriate to their time and 

ability. The area around their shoreline and docks was suggested; in this way no one was encouraged to 

enter deeper water. It was stressed that only qualified divers should consider hand harvesting in greater 

depths. Education/demonstration sessions were shared at MALLA summer events in 2018 for the 

identification of EWM and proper pulling. Scoops were recommended to capture any fragments that 

floated.  It was also recommended that property owners check each week for fragments or plants that 

have washed ashore. Stewardship members demonstrated the root growth on a sample EWM that had 

been in the water container for only a few days.   

NOTE: In March 2019 a contact with Farlain Lake Community Association has prompted 

discussion/consideration to include the DASH system (Diver Assisted Suction Harvesting) for deeper but 

small infestations. The feasibility of this method will be examined early in 2019 and consultation begin 

with FLCA who developed the prototype. Page 34 from the FLCA EWM Integrated Management Plan 

describes this option, its pros and cons. The chart has been provided courtesy of FLCA. (See Appendix 

10.0 for Background Paper DASH) 
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The second method selected by MALLA as a control strategy was Benthic Barriers. Our research 

investigated “lake blankets” which would cover an area about the size of a blanket. It is a chemical free, 

sun light barrier that controls aquatic weeds that have detrimental effects on water quality and the 

recreational use of lakes. For plants to grow they require sunlight; when sunlight is reduced the 

photosynthetic process is prevented and plants die. That is the goal of the blanket and to do so in 

weeks. It shades only the areas that need to be  cleared  and therefore it can target EWM.  This method 

had been used by Big Clear Lake Association. In our discussion with members of Big Clear Lake they 

indicated that the mats were very heavy after they were in the water for months and difficult to move 

to the next targeted area. In consultation with MNRF, they indicated they would require the mats to be 

removed after a specific period of time. With this new information, we transferred our efforts to 

investigate biodegradable jute bottom barriers.  

Numerous studies from New Zealand, Unites States and Quebec Studies showed effectiveness- up to 

95% success rate within 2-3 months with the Lac Pemichangan, Outaouais, Quebec experimental 

project. The weave of the jute material also allowed native flora and fauna to grow through the mesh. 

Jute allowed gases from the decaying vegetation to escape. No extraction of the jute was required after 

installation as it decomposes within 2-3 years.  MALLA had some concerns about the composition of the 

lake blankets having a chemical that might be hazardous to the lake. These were determining factors for 

MALLA to select the bottom barrier method. 
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Selecting appropriate sites for the laying of the burlap, a technique to ensure that it remained in place 

and a designing an apparatus that would dispense the jute efficiently became the new foci. The 

Stewardship Committee believed there were willing and capable volunteers who could solve these 

issues. In order to have  MNRF permission all aspects of the “pilot project” would be included as part of 

the application, so detailed planning was necessary.  

After modifications to the application for a permit, a Letter of Authority was issued in September 2018.  

A third management method selected was Biological as this has been an integral component of The 

Lake Plan implementation since 2016. Native plants compete directly with EWM for space, nutrients, 

and light, thereby helping to slow the establishment, growth, and spread of EWM within a lake. Natural 

vegetation zones along the shoreline may also slow EWM growth. Inputs of sediment and nutrients, in 

particular phosphorus, results in increased aquatic plant growth, including EWM. Natural shoreline 

buffers around a lake can intercept human activities. Native vegetation provides shoreline stabilization, 

thereby preventing or limiting erosion. 

The Stewardship Committee initiated several activities and programs to  increase native plant growth. In 

May 2016 all property owners on Ardoch and Malcolm Lakes experienced “The Love-Your-Lake” 

program. Shoreline assessment gave useful information to property owners, with a summary document 

made available to the Stewardship Committee by Watersheds Canada. The Natural Edge Rehabilitation 

program was offered to property owners on both lakes; several landowners took advantage of the 

native plants and shrub planted to help prevent erosion.  For the 150th anniversary celebration of 

Canada, Mississippi Valley Authority offered free plants and shrubs. These were pre-ordered and 

distributed at the AGM.  The 2016 fundraiser was a Wildflower  calendar of local/lake photos provided 

by MALLA members. An education session entitled “Aquatic Plants” was offered the following summer- 

led by LSC member Cathy Owen. Participants toured the shorelines and lakes to  better identify local 

native plants. 

In 2017 MALLA was investigating the possibility of implementing Milfoil Weevils. Our contact at Big 

Cedar Lake in the Kawartha region described their 8- year effort dealing with EWM. They had some 

success with benthic mats and weevils. Their experiences influenced our decisions for both of these 

management methods. Big Cedar Lake had a partnership with Prof. Peter Sager at Trent University who 

shared the results of their study with MALLA. The use of the weevils was discontinued as EnvironScience 

no longer supplied weevils to Ontario. There had been considerable success in the first three years with 

a combined use of blanket mats and the weevils.  Biological controls used appropriately, tended to 

minimize the negative impacts to native plant species and aquatic life.  The native milfoil weevil 

(Euhrychiopsis lecontei) has shown preference for EWM as food compared to the native Northern 

watermilfoil, so nontarget impacts are uncommon. Research has shown weevils can control EWM with 

long-term and continual efforts, but further study is required to determine if success is density-

dependent (for both weevils and EWM). 

The partnership with Above & Beyond has sparked a renewed interest in Milfoil Weevils as a 

management tool. The lead teacher of the secondary program has a background in aquaponics and has 

been able to reproduce most any aquatic species. Further investigation will determine the feasiblity of 

weevil stocking for our lakes. 
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THE EURASIAN WATER MILFOIL CONTROL PLAN 2018 

 

Action Lead Personnel Timeline Goal/Objective 
Targeted 

Notes 
 
 

Drone Deploy 
program for 
baseline data 
collection 

Teacher-Wade 
Leonard; MALLA- 
Brenda Martin 

Fall 2017; spring 
2018 

Monitoring 2(c) Sept.2017; May 
2018 

Funding application 
to FOCA; report 

Brenda Martin Spring 
Fall  

 Funding 5(b) June1/2018 
Nov.  /2018 

Permit application 
to MNRF 

Brenda, Glen, 
Bud 

Before AGM Pilot project 
request 3 (a) 

June 9/2018 

Posted alerts on 
MALLA website re: 
Eurasian Water 
Milfoil 
identification 

LSC; webmaster June   Prevention 1 (a) (c) 
monitoring 

June 

 Installation of 
Aquatic Invasive 
Species Awareness 
sign at boat launch 

LSC; Don Martin June  Prevention; 
Monitoring 1(c) 

June 8/2018 

Invasive Species 
Education/Drone 
Deploy Awareness 
session with 
MALLA members; 
identi-card 
distribution 

LSC; Ryleigh 
Rioux 

For AGM Prevention 1 (a); 
partnership with 
Above & Beyond 4 
(b) 

June 16/2108 

Research of control 
strategies 

LSC  May-July 2018 
ongoing 

Management 
methods; best 
practices 2(d) 

 

Development of 
action plan  

Steering Comte; 
consultation with 
Brook Schryer 
OISA; Barb King 
Watersheds 
Canada 

June Goal/objective 
setting (1-5) 
  

July 1/2018 

Equipment items 
to purchase for 
hand harvesting; 
order burlap, rebar 

LSC input; 
Brenda Martin 

July 2018 Management 
methods 3(a) 

 

Alert Notices; 
demos for identi. 
and hand 
harvesting 

Cathy O., Brenda, 
Glen F. 

July 14, 2018 Prevention 1(a)  July 14/2018 
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Hand harvesting 
training for 
landowners 

Cathy & Mary MALLA summer 
events 

Education  1(b) Fish derby, Corn 
Roast 

GPS mapping of 
EWM in both lakes; 
identify priority 
sites 

Don, Bud, Brenda Summer Data collection 
2(a-c) 

July  

Modifications to 
permit request 
 
 

Brenda Summer/fall Pilot project 
request 3(a) 

July & Aug.28; 
first Letter of 
Authority 
Sept20/19 

 Request to present 
at North Frontenac 
Council 
 

Brenda July 27/2018 Pilot project 
planning 4 © 

July 27/2018 

Research 
management 
methods/draft 
presentation 

Brenda; Glen, 
Bud, Mary, Cathy 

July-August  Pilot project 
planning 4 (a-d) 

August 8/2018 

Presentation to 
Township Council 
 

Glen, Bud, Mary, 
Cathy, Brenda 

August  Education; 1 (a) (c) 
partnership; (d) 
funding 4(d) 

August 23/2018 

Steering 
Committee 
meeting 
 

Steering 
Committee 

August Pilot project 
planning 
(1-5) 

August 28/2018 

Prepare grant 
appln for OFA&H 
 
 

Bud & Brenda August Funding 4(d)  Submitted 
Aug.26/2018 

Drone deploy prep Brenda, Ryleigh, 
Wade 

First 2 weeks 
Sept. 

Monitoring 2 (c) Weather 
conditions & 
class scheduling 
factors 

Burlap laying plan; 
practice; order 
stone 
 

Fishing Cmte; 
Steering 
Committee 

Early Sept Pilot project 
planning    3 (a) 

Sept.4 &20/2018 

Burlap pilot project Fish Cmte; Cathy, 
Bud, Mary & 
volunteers 

Sept.23/2018 Pilot project 
implementation 3 
(a) 

Laid only 1/5 rolls 

Design EWM sign 
for Township boat 
launches 

Ruth, Brenda Fall Prevention 1 (c) October 5/2018 

Research 
internships for grad 
students 

Brenda, Barb 
King,  

Sept.-Nov. Partnership 2 (d) 4 
(a) 

Not suitable 
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Drone flights 
 

Above & Beyond 
class; Brenda, 
Don, Roy, Dan, 
Trever, Glen 

Fall Monitoring 2 (c) Oct.12/18 

LSC Chair meet 
with NFT 
Community 
Manager Re: Twsp 
resolutions 
 

Brenda, Corey Fall Funding-TD Bank, 
signage, request 
for JR. Rangers in 
2019; grad student 
intern ?  1(d) 4 (c ) 
5 (b)  

Oct.1 & 26/2018 

Request to MNRF 
for permit 
continuance 2019 
 

Brenda & Glen Submit early 
December 

Pilot project 
3 (a)  

Nov.16/2019 

Meet with Prof. 
Jesse Vermaire re: 
partnership 
 

Glen, Brenda, 
Wade, Ryleigh, 
Principal James 
McDonald 

December Partnership-grad 
student as lead 
instead of intern 
4 (a)  

Dec.17/2018 

Revise requests to 
Township-prepare 
profile for summer 
student with 
technology 
background 

Brenda December Funding for 
summer student 
4 (c ) 5 (b)  
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THE EURASIAN WATER MILFOIL CONTROL PLAN 2019 

Action Lead 
Personnel 

Timeline Goal/Objective 
Targeted 

Evaluation/Notes 

Grant writing Brenda with 
Corey at 
Township for 
TD Bank; 
summer 
school tech 
student appln 

January 
15/2019  
 
 
 
 

Funding 4 (c)        
5 (b) 

Completed grant 
proposals 
Jan.8/2019; 
submitted Jan. 
10/2019 
 
Rec’d denial from 
OFA&H 

EWM Management document 
revisions and develop 2019 
and 2020 

Editor- 
Brenda; input 
Steering 
Committee 
and partners 

Winter 2019 Goal setting 
and develop 
objectives 
(1-5) 

Draft March 
12/2019 

Nutrient monitoring in lakes 
eg.dissolved oxygen, pH 
 
 

Brenda & 
Don, 
Kelly Stiles 
(MCVA) for 
equipment & 
training  

January, 
February, 
March (April 
depending 
upon lake 
conditions) 

Monitoring 
2 (a) (d)  

Chart in Appendix  

MNRF Letter of Authority 
permit request  
 

Brenda  Spring 2019 Permits   3 (a) Recd Jan. 
17/2019 

Research of management 
methods 
 
 

Steering 
Committee & 
Wade 
Leonard 

Winter 2019 1 (d) 4 (d)  Contacts from 
Farlain Lake 
Community 
Association 
shared- March 
2019 

Detection/monitoring/ 
mapping plan 

Wade & class; 
Brenda for 
logistics, 
volunteers for 
crew support 

Early June & 
fall; as reqd 
in summer 

Assessment of 
EWM growth 
2 (a-c)  

Planning meeting 
Mar.22/2019 

Burlap laying project 
 
 
 

LSC, Fishing 
CMTE, 
volunteers 

May-June 
2019 

Management 
method 3(1) 

 

Seek additional funding 
 
 

Steering 
Cmte;partners 

June-August 5 (a)  

Implement 
management/control 
strategies 
 

SteeringCmte; 
partners; 
Weed Watch 
volunteers 

May-
September 

3 (a)  
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Detect/monitor/map 
 

Above & 
Beyond 
partner; 
summer 
student 

May-
September 

2 (a,b,c)  1 (b) 
3(d)  

 

EWM Sampling 
 
 

Prof. 
Vermaire  

May-
September 

Assessment of 
benthic barriers 
as control & 
examine 
impacts on 
aquatic habitat 
2(d) 4 (c) 

 

Evaluate components of plan; 
prepare report(s); revise plan 
as needed  
 
 

Steering 
Cmte; 
researchers; 
Weed 
Watchers; 
partners 

Oct-end of 
Nov.  

3 (b) i  

 
Lobby for government funding 
 

MALLA and 
partners 

Dec. 5 (a)   
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THE EURASIAN WATER MILFOIL CONTROL PLAN 2020 

Action Lead 
Personnel 

Timeline Goal/Objective 
Targeted 

Evaluation/Notes 

Grant writing 
 

Brenda in 
consultation 
with Corey at 
Township  
 

Mid- 
January 
2020  
 
 
 
 

Funding 4 (c)        
5 (b) 

 

EWM Management document 
revisions and adjust 2020 plan 

Editor- 
Brenda; input 
Steering 
Committee 
and partners 

Winter 2020 Goal setting 
and develop 
objectives 
(1-5) 

 

Nutrient monitoring in lakes 
eg.dissolved oxygen, pH 
 
 

MALLA reps;  
Kelly Stiles 
(MCVA) for 
equipment & 
training  

January, 
February, 
March 
(possibly 
April 
depending 
upon 
conditions) 

Monitoring 
2 (a) (d)  

See Appendix 11 

MNRF Letter of Authority 
permit request  
 

MALLA 
President & 
LSC Chair 

Early 
January  

Permits   3 (a)  

Research of management 
methods 
 
 

Steering 
Committee & 
Wade 
Leonard;  

Winter 2020 1 (d)  4 (d)   

Detection/monitoring/ 
mapping plan 

Wade & class; 
Brenda for 
logistics, 
volunteers for 
crew support 

March 2020 Assessment of 
EWM growth 
2 (a-c)  

 

Seek additional funding as 
needed 
 

Steering Cmte; 
partners 

June-August 5 (a)  

Burlap laying LSC; Fishing 
Cmte; 
volunteers 

May-June 
2020 

Management 
methods  3(1) 

 

Implement 
management/control 
strategies 
 
 
 

SteeringCmtte; 
partners; 
Weed Watch 
volunteers 

May-
September 

3 (a)  
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Detect/monitor/map 
 

Above & 
Beyond 
partner; 
summer 
student 

May-
September 

2 ( a,b,c)  1 (b) 
3(d)  

 

EWM Sampling 
 
 

Prof. Vermaire  May-
September 

Assessment of 
benthic barriers 
as control & 
examine 
impacts on 
aquatic habitat 
2(d) 4 (c) 

 

Evaluate components of plan; 
prepare report(s); revise plan 
as needed  
 
 

Steering Cmte; 
researchers; 
Weed 
Watchers; 
partners 

Oct-end of 
Nov.  

3 (b) i  

 
Lobby for government funding 
As needed 
 

MALLA and 
partners 

May-
September 

5 (a)   

 

 

FUNDING 

The estimates provided are dependent upon the ability of MALLA, its partners and the lake community 

to provide labour required to implement management controls of hand-harvesting and burlap laying in 

priority areas AND the approval of grants being submitted. The hiring of a summer student in 2019 and 

2020 is the major cost reflected in the monitoring and mapping budget. If the D.A.S.H. method is 

undertaken, equipment and divers would be required necessitating insurance costs must be added. 

 

 

Year EWM 
Management 

Monitoring 
Mapping 

Education Evaluation Total 

2018 $2385 $500 $227 $100 $3212 

2019 $11500 $7350 $150 $100 $19100 

2020 $6000 $7400 $150 $250 $13800 

Contingency $500 $500 0 $100 $1100 

Total $20385 $15750 $527 $550 $37212 
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APPENDIX: 

1.0    Physical Characteristics of the Lakes 

Characteristics Ardoch Lake Malcolm Lake  

Shoreline 
(Perimeter) 

5.8km 14.6 km Large % natural shoreline 

Surface Area 0.9 km2 2.1 km2  

Drainage Area 6.7 km2 18.7 km Flow from Ardoch to 
Malcolm- east to west- the 
only lake in the district to do 
so; drains into Mississippi 
River system to Ottawa area 

Elevation 282m a.s.l. 253m a.s.l.  

Assessed 
Lakefront 
Properties (2018) 

23 (0 permanent 
residences) 

115 (12 permanent 
residences) 

 

Length 1.9 km 3.1 km  

Common Fish Northern Pike, Bass, 
Walleye, Yellow 
Perch 

Northern Pike, Bass, 
Walleye, Yellow Perch 

*established and improved 
walleye beds in both lakes 
since 2016 

Flushing Rate Low N/A  

Average depth 7.6 m 2.2 m  

Water quality 
testing 

1971-1987 MoE; 
2016 Lake Partners 
program and 
Watershed Watch 
program 3 times a 
year, every 5 years 
through Mississippi 
Valley Conservation 
Authority 

1971-1987 MoE; 2016 
Lake Partners program 
and Watershed Watch 
every 5 years through 
Mississippi Valley 
Conservation Authority 

*This winter I have monitored 
both lakes for dissolved 
oxygen levels and pH with 
monthly tests in 3 sites on 
each lake. Our concern is for 
our fish population. 
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2.0        WATERSHEDS CANADA REPORT 

 

 
 

Wondering about the “Zombie Plant”?  
 

The province of Quebec has recently committed 8 million dollars to combat it, and this news is making waves in the 
environmental sector. 

 
As it was first discovered in Ontario in 1961, chances are you’ve probably encountered this invasive aquatic plant at 
some point in your lifetime. The “Zombie Plant”, more often known as Eurasian Water Milfoil, has gained the zombie 

moniker due to its ability to regenerate and spread even from small clippings that have been separated from the 
root system.  

 
Like all invasive species, it spreads easily and has the ability to choke out native aquatic plants, thus creating a lack 

of biodiversity that can affect fish and wildlife habitat, as well as water quality. 
 

Recently, Watersheds Canada’s Executive Director, Barb King, spoke with Stu Mills of the CBC about the effects of 
Eurasian Water Milfoil on Ontario’s freshwater: ‘Zombie plant’ threatening Ontario’s lakes | CBC News. Barb also 

offered some instruction on how to identify the plant, which you can check out in this video. 
 

https://watersheds.nationbuilder.com/r?u=https%3A%2F%2Fwww.cbc.ca%2Fnews%2Fcanada%2Fottawa%2Fzombie-plant-threatening-ontario-lakes-1.4752264&e=d8565fc4afbf1330236bbe07fd330da8&utm_source=watersheds&utm_medium=email&utm_campaign=zombieplant&n=1
https://watersheds.nationbuilder.com/r?u=https%3A%2F%2Fwww.cbc.ca%2Fnews%2Fcanada%2Fottawa%2Fhow-to-identify-zombie-plant-1.4752487&e=d8565fc4afbf1330236bbe07fd330da8&utm_source=watersheds&utm_medium=email&utm_campaign=zombieplant&n=2
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Photo by Stu Mills/CBC 

 
As the article mentions, Fisheries and Oceans Canada has also set up hotlines across Canada to report any 

aquatic invasive species. 
 

To Donate to Watersheds Canada to help create plant biodiversity and restore fish and wildlife habitat, visit our 
page.  

Watersheds Canada · 40 Sunset Blvd, Suite 115, Perth, ON K7H 2Y4, Canada  
This email was sent to dbmartin@xplornet.ca. To stop receiving emails, click here.  
You can also keep up with Watersheds Canada on Facebook. 

 

 

Created with NationBuilder, the essential toolkit for leaders. 

 

 

 

 

  

https://watersheds.nationbuilder.com/r?u=http%3A%2F%2Fwww.eddmaps.org%2FOntario%2F&e=d8565fc4afbf1330236bbe07fd330da8&utm_source=watersheds&utm_medium=email&utm_campaign=zombieplant&n=3
https://watersheds.nationbuilder.com/r?u=http%3A%2F%2Fwww.eddmaps.org%2FOntario%2F&e=d8565fc4afbf1330236bbe07fd330da8&utm_source=watersheds&utm_medium=email&utm_campaign=zombieplant&n=3
https://watersheds.nationbuilder.com/r?u=https%3A%2F%2Fwatersheds.ca%2Fdonate%2F&e=d8565fc4afbf1330236bbe07fd330da8&utm_source=watersheds&utm_medium=email&utm_campaign=zombieplant&n=4
https://watersheds.nationbuilder.com/r?u=https%3A%2F%2Fwatersheds.ca%2Fdonate%2F&e=d8565fc4afbf1330236bbe07fd330da8&utm_source=watersheds&utm_medium=email&utm_campaign=zombieplant&n=4
https://mail.xplornet.com/#NOP
http://watersheds.nationbuilder.com/unsubscribe?e=d8565fc4afbf1330236bbe07fd330da8&utm_source=watersheds&utm_medium=email&utm_campaign=zombieplant&n=6
https://watersheds.nationbuilder.com/r?u=https%3A%2F%2Fwww.facebook.com%2Fwatershedscanada%2F&e=d8565fc4afbf1330236bbe07fd330da8&utm_source=watersheds&utm_medium=email&utm_campaign=zombieplant&n=7
https://watersheds.nationbuilder.com/r?u=http%3A%2F%2Fnationbuilder.com&e=d8565fc4afbf1330236bbe07fd330da8&utm_source=watersheds&utm_medium=email&utm_campaign=zombieplant&n=8
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3.0       AQUATIC INVASIVE SPECIES DRONE PROJECT (2017) FOR MALLA  

 

 

Ardoch Lake looking to the 

west, Malcolm Lake is in 

the distance. 

  

 

 

 

 

 

Preparing for Flight Operations 

 

There are many preparations for a drone flight. All property owners need to be notified. Public lake 

users were notified through a posting at the boat launch. A crew with boats and walkie-talkies were put 

in place on both lakes for safety reasons. The drone must be in-sight at all times. Permission from 

property owners for launch and recovery sites is required.  



26 
 

The LSC continued to implement Lake Plan activities aimed to monitor, protect and improve our lakes 

through recommendations and actions. Aquatic Plant mapping began in 2015 to help monitor plant 

growth with the intention of identifying invasive species.  In 2015 the Stewardship Committee 

participated in an aquatic plant mapping echo-sounder program through Carleton University using boats 

and GPS equipment. Although we were registered for the program in 2016, it was cancelled. As a result, 

we had only one year of data for Malcolm Lake and insufficient data for Ardoch Lake.  A heat map and 

grid chart of Malcolm Lake are shown herein to give an example of the potential of the project. Finding 

an alternative program was costly. We heard about the new drone program that the local school 

(Granite Ridge Education Centre) would be initiating and felt that a real-life environmental need could 

make a great local partnership. Through discussions with teacher, Wade Leonard, the project co-

ordinator, it seemed to be an excellent match for our first priority- monitoring plant growth. It had the 

potential for grid mapping each season for plant growth; in addition, fisheries’ spawning beds, shoreline 

mapping and the heron rookery could be recorded. 

In September 2017 we tested the possibilities. Given it was new software, new terrain, and a new 

program with no previous training of students, there were many variables to be considered. In the 

school year 2017-18 Wade Leonard and his class solved many of the issues and felt that they were ready 

to address LSC needs. In addition to the drone mapping, they would provide grid maps similar to the 

ones below.  MALLA made an agreement for the year with the  

Drone Program to gather data for our invasive species monitoring. 

Near ideal conditions on Malcolm Lake September 27, 2017 
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4.0 AQUATIC INVASIVE  SPECIES IDENTIFICATION SIGN (MALLA 2018) 
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4.1 INVADING SPECIES BOAT LAUNCH SIGN 
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4.2    ALERT of EWM (MALLA 2018)     prepared for Township of North Frontenac boat launches 
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5.0    ABOVE & BEYOND STUDENT REPORT 

This report reflects findings from the Above & Beyond perspective. Recommendations will be 

evaluated by MALLA and not necessarily become components of the EWM Control Plan. 

Malcolm and Ardoch Lake Proposal  

I am a member of the Above and Beyond Class at Granite Ridge Education Center. Our 
program is located in Central Frontenac and we offer UAV Services including; videography, 
photography, mapping and GIS analysis in Frontenac County and surrounding areas. We are 
working with The Malcolm Ardoch Lakes Landowners’ Association (MALLA) to use aerial 
imagery to map the spreading of EMW over the last two years. The Malcolm and Ardoch Lake 
Association sought the help of the Above and Beyond class at GREC to collect aerial imagery of 
a recent Eurasian Water Milfoil infestation in their lakes. The MALLA have had many concerns 
regarding the spreading of EWM for multiple years now. The concern is with how quickly this 
EWM is spreading throughout the lake. The goal of this year's flight is to determine how much 
the EMW has spread since the prior year and identify which areas of the lake are overrun by 
this milfoil. The MALLA is seeking out multiple grants to raise money for prevention services but 
needed baseline data to determine what needs to be done to control the EMW population. As 
MALLA is a small association with limited resources they felt the aerial imagery Above and 
Beyond could provide, would be a beneficial way to collect this data. This is the second year of 
working with the MALLA and the goal for this year was to pinpoint new areas of interest with 
high levels of EWM.  
 
Operations for this mission included multiple flights which were to take place an October 12 on 
both Malcolm and Ardoch Lake. click here for preflight  
 
Marsh Ardoch Lake  (click here for Marsh Ardoch Lake accuracy report)  
The purpose of this mission was to determine the milfoil infestation in the marsh area between 
the two lakes. Burlap was also laid in the marsh and the MALLA wanted to have aerial imagery 
of the burlap to see its location and its effectiveness.  This mapped area was 7 acres and flown 
at 50 metres AGL with a runtime of 24:29 minutes. The mission required two batteries and the 
drone took 395 photos. The drone took off from a boat at one end of the marsh and visual 
observers were located on land on the opposite side of the marsh. 

https://docs.google.com/document/d/1tSrWP2To2EYw5qu8ulbDutaCjAC0to-WMKYMoCiApvc/edit
https://www.dronedeploy.com/app2/data/5bb24e3bb9223a26689cdd09;jwt_token=eyJhbGciOiJIUzUxMiIsInR5cCI6IkpXVCJ9.eyJ0eXBlIjoiUmVhZE9ubHlQbGFuIiwiaWQiOiI1YmIyNGUzYmI5MjIzYTI2Njg5Y2RkMDkiLCJleHAiOjI1MzQwMjMwMDc5OX0.tAJvXZly4df_sjzjLE6TeQThMkUNXW3RKktEprF_z7_VJvMhRFhzDZ2OAN2_dvU52f227jpq7VZcVWKnU1fm0g
https://drive.google.com/file/d/1jNwpcIMmgiunwuKulg7ViM-x2PwnLjFk/view?usp=sharing


31 
 

 

 
 

 

 
 

 
The orthomosaic for Marsh Ardoch Lake turned out quite well with clear imagery and minimal 
reflection of light off the water. The main issue occurred while the orthomosaic was being 
stitched together, a gap was left in the middle of the main marsh area. 
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The area of most importance was where the burlap was laid which is presented in the image 
above. The green line shows the approximate edge of the most extensive EWM patch in this 
area of the lake. The blue lines show the approximate length and width of the burlap with 
approximate area of the burlap about 84.25m2.   
 

  
The orthomosaic above is showing the plant health on the floor of the marsh. As you can see 
the area outlined by the blue rectangle is the area with the burlap. This area is reflecting red 
which means it is more- dead than the surrounding milfoil.  A suggestion for the future is to 
increase the width of the burlap, because of the extreme height of the milfoil it may not stay 
situated under a piece of burlap with a small width making its way out the sides causing the 
burlap to not be overly affective.  
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Ridge Lane Patch  (click here for ridge lane patch accuracy report)  
The purpose of this mission was to collect aerial imagery of the most prominent Milfoil patch on 
the lake which is located in the flight boundaries of this mission. This aerial imagery would be 
used as baseline data so in the future we can flight the mission again and track the growth of 
the patch.   
 

 
  

 

 
 
The orthomosaic shown above was produced from the Ridge Lane flight. Its colouring was 
beautiful with very minimal reflection off the water. While being stitched together portions of the 
flight did not make it into the final orthomosaic but the portions of the orthomosaic which were 
produced turned out quite well.  

https://www.dronedeploy.com/app2/data/5bc1e92e2c2c7f2434c56f12;jwt_token=eyJhbGciOiJIUzUxMiIsInR5cCI6IkpXVCJ9.eyJ0eXBlIjoiUmVhZE9ubHlQbGFuIiwiaWQiOiI1YmMxZTkyZTJjMmM3ZjI0MzRjNTZmMTIiLCJleHAiOjI1MzQwMjMwMDc5OX0.yAZtoEQzhh-WgV290o0_f0eiIgwe6opXXAOkdfIJr4xqOI3UAnoOHjqy_JRH5n7SjPzDStP_95wzXLOFp5W5fA
https://drive.google.com/drive/u/1/folders/1dVnFSbQBcf2PbtpoIQAoCPeJ2-M0lWes
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The image above shows the major milfoil patches in the lake located on the North-East end of 
Malcolm Lake at the inflow area between Ardoch and Malcolm Lake. The most prominent and 
large patches are found in the area highlighted by the map above. The largest patch in the lake 
is outlined in the above picture in purple and has an area of 1,657m2. This patch is made up of 
multiple dense areas of milfoil- the middle of the patch being most dense to the edge where the 
density of milfoil slightly decreases. The image above also shows multiple smaller less dense 
patches in the lake’s main infested area. More in depth information and analysis of this map is 
available at ArcGIS Online  
 

http://onedu.maps.arcgis.com/home/webmap/viewer.html?webmap=776994495c9e4899ac6d1530eb04da3f
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This image clearly shows the elevation differences in the milfoil patches to the surrounding 
areas. The milfoil which is highlighted in red stands much taller than the other vegetation in the 
water which are represented by the yellows, greens, and blues. The blue pins represent the 
highest elevations within the milfoil patches; the main patches highest elevation is 4.82m. The 
annotated photo above, also highlights the elevation differences throughout one patch which is 
shown on the graph on the left- hand side of the image above. In this case, we are looking at 
the elevation differences from one side of the main patch to the other; this is represented by the 
blue line across the patch. The elevation map to the left of the orthomosaic is not consistent and 
reached a height of almost 5m. The blue line also tells us that the patch is approximately 81 
meters in length.    
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The blue lines in the picture above, are boat motor tracks in the milfoil. This shows how high the 
milfoil plant can grow if the boats on the top of the water are coming in contact with them. This is 
a huge issue with the spreading of the milfoil throughout the lake. When the boats come in 
contact with the milfoil it causes the plant to fragment and attach to boat propellers. The EMW is 
then transferred throughout the lake by the boat and has the ability to replant itself in other 
areas of the lake. To keep the milfoil from spreading, boaters need to avoid the areas of the lake 
with major milfoil patches as well as make sure to remove any milfoil segments from their boats 
if they travelled through a patch. The benefits of collecting data using a UAV are: 1) you are not 
disturbing the lake’s ecosystem; 2) you also eliminate the risk related to the spreading of milfoil 
due to boats; 3) this method of surveying is more precise and less time-consuming than other 
methods including ground surveying.  
 

 

MIlfoil Island flight  (click here for Milfoil island accuracy report) 
The purpose of this flight was to determine the locations of smaller milfoil patches surrounding 
the islands at the south west end of Malcolm Lake. The mission should take 23 minutes, cover 
27 acres, take 379 images and produce a beautiful orthomosaic yet that was not the reality. 
While flying this mission we faced very high winds causing the drone to sway off track. The wind 
also produced lots of white caps in the water making it difficult for the drone deploy system to 
develop a clear orthomosaic as a result of the excessive movement of the water.  

https://www.dronedeploy.com/app2/data/5bbe44ad9071c4fa28577c13
https://drive.google.com/drive/folders/1dVnFSbQBcf2PbtpoIQAoCPeJ2-M0lWes
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In the orthomosaic below, the white caps on the water are evident, as well as the sun’s 
reflection off the water. This is due to the orientation of the drone changing throughout the 
course of the mission. This caused one pass to be facing away from the sun producing clear 
reflection free imagery and the next pass to be oriented into the sun (an example of light 
reflection is outlined in black). This causes light to reflect off the water and caused ample glare 
on the water restricting your sight to the lake floor. In addition to the light reflection, the changing 
orientation of the drone also caused for colour differences between passes. In the area circled 
in red there are clearly defined lines of different coloured areas right beside each other.  
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The blue location pins in the orthomosaic below, are showing the locations of the multiple small 
milfoil patches in the area of the lake surrounding the islands. The most prominent milfoil patch 
which we located during this mission was located in the center of the orthomosaic and is circled 
in red. 
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The image below, is the aerial imagery collected of the major patch surrounding the islands on 
Malcolm Lake. The major patch has an area of 573 m2 with medium to low density areas. There 
are also two smaller dense patches in close vicinity to the major patch.  For a more in-depth 
look at the other less prominent patches found on the island flight as well as the multiple other 
flights refer to  ArcGIS map . 
 

In addition to the ArcGIS map, I also produced an informative video of the Island and Ridge 
Lane flight click here to watch. 

 
 

http://onedu.maps.arcgis.com/home/webmap/viewer.html?webmap=776994495c9e4899ac6d1530eb04da3f
https://www.youtube.com/watch?v=9Qe-iAuV8QA
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Compare and contrast  
 

We have been working with the MALLA for the last two years and throughout this 
partnership our program has experienced considerable improvements. An example of 
this improvement is noted in the comparison our first year of imagery to our second year 
of imagery. The following images compare all three flights which took place along Ridge 
Lane where the most prominent milfoil patch is located.  
 

Sept. 27, 2017  May 30, 2018 

 

 

Oct, 12, 2018 

 

 
 

 

Clearly, the clarity of our imagery has greatly increased from the first time we conducted 
a mission at Malcolm Lake. The first mission flown on September 27, 2017 gave us no 
data regarding the milfoil due to the extreme amount of glare present in the 
orthomosaic. This was our first mission ever- let alone the first time flying over a large 
body of water. Numerous issues arose.    
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Our second flight conducted on May 30th, 2018 was an improvement from our first flight 
but still did not capture the imagery we were looking for as the major milfoil patch was 
still not visible. The orthomosaic produced, still had a high concentration of glare making 
it extremely difficult to analyse.  
 

Our most recent mission, which was conducted on October 12, 2018 captured our best 
imagery yet. There is very little to no glare present on the orthomosaic and a clear view 
of the major patch which was not present in the orthomosaics produced in the prior 
years. Because of the clarity of the imagery, I could clearly analyse the collected data 
and provided the MALLA with new, useful information. For the last mission conducted 
we introduced the use of polarization filters which filter out unwanted light removing 
heavy glare and producing a beautifully coloured orthomosaic with crisp defined 
features. Though this mission did go better than the prior mission, there is still room for 
improvement. For example, the orthomosaic is only a small portion of the planned flight, 
and due to high winds and uncontrollable weather conditions not all aspects of the flight 
were conducted.  
 

 

Recommendations for the future  
 

Recommendations for the future include at least bi-yearly flights to determine expansion 
rates of milfoil patches and planned flights surrounding specific areas of the lake where 
milfoil infestation seems to be a more prominent issue.  Regulated flights will allow us to 
monitor the long- term changes occurring within the lake regarding the milfoil. This could 
be monitoring the growth rate of the milfoil or determining the success rates of removal 
techniques such as burlap or Milfoil weevils. With these bi-yearly flights, we can easily 
determine the health of the milfoil plants, to determine where removal operations have 
been successful or unsuccessful as well as where more operations should occur. This 
technology will allow you to easily track your progress compared to taking a boat where 
there is a higher risk of fragmentation, and the risk of spreading the milfoil. The drone 
will give you a clear perspective which will not have any negative effects on the milfoil 
patches being surveyed.  
 

There are multiple removal options; the use of milfoil weevils stands out as it controls 
the EMW without causing drastic damage to the surrounding aquatic vegetation and 
environment. The Weevil feeds on the stem of the EMW overall controlling its 
population and keeps it from over throwing the lake. It is suggested that you have an 
average of 3000 weevils per acre of EMW. Though the patches do take up a large area 
of the lake, the major patches we have mapped thus far have only an approximate area 
of 8000 m2 or 2 acres of milfoil patches. This means the average cost of the weevils will 
be about $6,600 as a single weevil costs approximately $1.10. Weevils are very cost 
efficient as well as sustainable due to their ability to survive cold conditions throughout 
the winter months. During the winter the weevils make their way 1 to 6 meters from 
shore and burrow themselves under about 5 centimeters of duff, soil, and leaves. They 
must avoid the rising water throughout the winter months and have a 60 percent winter 
survival rate which can be increased with the help of the lake residents. To increase 
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survival rates avoid raking away debris from your shorelines during periods when they 
are present; this will help to insure the weevils have a safer environment to sustain 
themselves. The weevils will return to the milfoil areas when it has reached a 
temperature of around 10 to 15 degrees Celsius.  
 

Another EWM control option, is the use of an agricultural drone which is commonly used 
to spray crops. With a few minor adjustments you may be able to introduce the weevils 
to the lake in an extremely beneficial manner. If you were to use an agricultural drone 
and pinpoint the exact locations of the EWM patches, the weevils could be dropped with 
precision at exact locations in a timely fashion. This would also decrease the chance of 
milfoil spreading with the use of a boat to introduce the weevils. If you had to drive over 
patches with a boat, the EWM would fragment off due to the motor of the boat leading to 
the spreading of the milfoil as it would detach from the boat motor and re-root 
elsewhere.  
 

 
 

 

Summary  
 

The multiple missions conducted at both Malcolm and Ardoch Lake allowed us to 
capture second year imagery of the milfoil infestation on both lakes in a way which did 
not disturb the ecosystem. This imagery increased our knowledge of the locations, 
sizes, and densities of the major milfoil patches infesting the lakes. With this better 
understanding we were able to develop methods of removal as well as determine next 
steps for our partnership.  
 

This partnership provided the MALLA with aerial imagery of the major milfoil patches 
infesting their lake as well as detailed analysis of each patch. This data can be used in 
developing removal methods or applying for grants in the future.  
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This partnership has allowed the Above and Beyond class at GREC to greatly improve 
our program as the Malcolm and Ardoch Lake missions have been some of the most 
challenging. This has allowed us to improve our problem- solving skills taking into 
account adaptations for flights over large bodies of water.  Our program as a whole has 
benefited from this partnership. Personally, it has been beneficial as I was allowed to 
take a leadership role on the missions. I have gained many skills by working through 
stages in the project- from start to finish (though I am aware it is not finished yet). I know 
this partnership has not only improved the program but myself as well.  
 

I hope that the data provided in this report provides the information MALLA requires to 
move forward with the EWM control project. I look forward to your comments and further 
answers that I may provide. 
 

Sincerely, 
Ryleigh Rioux  
 
Above and Beyond  
Granite Ridge Education Centre  
Sharbot Lake  
Ontario 
K0H 2P0  
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6.0      EURASIAN WATER MILFOIL SITES on MALCOLM AND ARDOCH LAKES (2018) 
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6.1      EWM DATA 2018 for MALCOLM LAKE 
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6.2    EWM DATA  2018 ARDOCH LAKE 
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7.0     EWM Report 2018 

MALLA REPORTS ON EURASIAN WATER MILFOIL (2018) 

                          

The Lakes Stewardship Committee has experienced an overwhelming year of challenges. Some 

aspects of the Lake Plan implementation will be on hold until we find some control to the EWM 

crisis. At our MALLA events (starting with June AGM, July Bass Derby and our August Corn 

Roast) members of the Stewardship Committee made presentations and gave demonstrations 

about the removal of EWM. We have some rakes, cultivators, sample scoops and mesh bags for 

safe removal of EWM when members tackle their own dock and beach areas. Support from the 

membership has been heart-warming! LSC recognized that the control issue is far beyond our 

lakes capabilities and the Township needed to join the action plan. 

The presentation by student Ryleigh Rioux at the AGM clearly indicated the ability of 

monitoring the EWM through the drone program “Above & Beyond”. The baseline data from 

2017 will allow comparison with re-mapping in the fall. The amount and quality of the data far 

exceeds what we could have achieved with previous methods. Our preliminary mapping to 

provide GPS co-ordinates was a positive step in the plan.  These maps are available on the 

website. Mapping in October produced videos that clearly show the rapid expansion of EWM in 

both lakes. Further examination of the maps will happen this fall and winter. We have the 

ability to isolate sections of the mapping and produce photos as needed, but it is a time-

consuming process as there are approximately 800 photos in any mapping grid. 

MALLA’s presentation at the August 24th Council meeting received immediate attention with 

resolutions to support the requests. (Copies of the Resolutions area available on the website). 

Many follow-up aspects are underway, with many more yet to be completed.  

1) As a result of our education session with the Township, we are applying for grants to obtain 

materials. The Township will decide in their 2019 budget deliberations if they will donate 

$10000 toward the hiring of an intern who will specifically research EWM for the Township. A 

grant would be submitted with Watersheds Canada as the lead organization to host the intern. 

If Watersheds Canada becomes a partner, there will be the opportunity to receive a charitable 

receipt for donations made by individuals. MALLA members are anxious to help financially if 

they cannot be a labourer. 
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2) MALLA has been asked to identify signage that would be appropriate for each of the public 

boat launches in the township. The Stewardship Chair requested signage from FOCA to match 

the “Clean, Drain, Dry Your Boat” sign that we have at our boat launch. FOCA responded 

positively and forwarded signs for each of the Township boat launches. A more specific sign has 

been designed and forwarded to the printers to determine production costs. The Township will 

consider this additional sign during their budget deliberations. 

3) MALLA was asked to determine the location and feasibility of installing boat wash stations in 

each Ward of the Township. At this time, it is MALLA’s opinion, there are not suitable water or 

hydro systems in place to be able to recommend sites. Cost will be prohibitive. 

4) MALLA has begun the planning for work permit application(s) to address other areas of our 

lakes in the spring of 2019. Property owners are still encouraged to hand-pull any EWM that 

you can from your shoreline and beach areas as you do not need a permit to remove EWM in 

this manner. 

5) Mississippi Valley Conservation Authority will be providing tools to measure throughout the 

year, the dissolved oxygen levels on Malcolm Lake and when feasible on Ardoch Lake. Fish 

species may be in jeopardy this winter which would be a shame when the walleye reproduction 

with the new spawning beds has proven to be successful. 

6) LSC is working closely with the drone deploy program “Above & Beyond” to improve 

resolution of vegetation mapping photos. This fall, polarized filters were added to the camera 

lens. We are looking for ways to make the EWM vegetation distinct; it is easily identifiable in 

the recent videos. 

7) The Stewardship Chair is working with the township staff on a grant application to TD Bank 

“Friends of the Environment”. We hope to have the submission ready in November. 

The FOCA grant component for our pilot project at the mouth of Ardoch Lake happened on 

September 23rd.  A trial demonstration was undertaken the week before at Martin’s beach 

area. This pre-planning strategy proved to be a wise move as we discovered how the burlap 

handled when wet, what apparatus we would need to design in order to dispense it from the 

roll, how much stone would hold it down, how to fasten the rebar so we could recover it and 

who would do each of the tasks.  We had planned to have this burlap laid in June, however, 

MNRF did not give a work permit. What we did receive on Sept.20th was a Letter of Authority 

granting MALLA permission to do a restricted project.  Thanks to 12 volunteers a small section 

was covered with burlap and held with riverwash stones. It will be spring before we can 

examine the burlap area and make our recommendations.  Since we are hopeful of positive 

results, MALLA will proceed with another work permit application for 2019.  
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EWM SAMPLES 

     

                 Ardoch Lake             Malcolm Lake 

 

 Sept. as it grows out of the water 
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PLANNING SESSION FOR BURLAP LAYING 

 

      

Preparing the burlap (49 lbs. per roll)  Glen Fowler and Don Martin relaying info to 

ground crew 

 

              

Discussion of how to dispense from a barge        Apparatus made by Don M to dispense  

         burlap 
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ARDOCH LAKE PILOT PROJECT Sept 23/2018 

                      

Early morning planning huddle   Plan B – new strategy to remove the rebar 

 

                          

Preparing materials and reviewing jobs   All systems go! 
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Barge is anchored and boat ready to unroll 

burlap 

 

 

 

 

 

               

    Unrolling the burlap    Keeping the burlap stretched 

 

Rope and float to keep track of the rebar for easy pick up 
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DRONE MAPPING IN OCTOBER 2018 

 

 

Prior to the drone deploy day, styrofoam buoys were placed in both lakes for drone mapping. It 

allows you to recognize the target areas on the base camera as the drone flies. Announcements 

were provided to lake users and property owners two weeks prior to flight. Extra boats were 

posted on the lakes to ensure no interference and for safety reasons.  

  

The drone team arrives by 9 a.m. Weather looked promising. 
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Members of the program have 

specific jobs. Ryleigh is helping to 

get the drone ready for a test 

flight to assess conditions before 

the mapping begins. 

  

 

 

 

 

      
Test flight by Wade Leonard 
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Drone returning to launch site         Wind and sun conditions to be checked     

            

Indoors to check the footage and make decisions about settings for resolution and wind factor. 

Ryleigh making notes to share. Phil discussing changes with Riley#2 about wind and wave 

factors. Hannah in the background is on a teaching placement at GREC. Above & Beyond is new 

to her. 

As we go to Ardoch Lake, there is a rain shower and we have to abort for 20 minutes. Back in 

business and boats are heading to Ardoch Lake for the first flight.  
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Boat used for launching     Two boats used for    

        observations/monitoring 

 

 

Ground crew waiting at culvert between the lakes. Ryleigh and Phil have communication radios. 

Riley#2 has test drone and gathering amazing footage of river and Mud Lake…until his drone 

loses communication and goes on its own along the river to Ardoch Lake. It was spotted by the 

launch crew, but they were in the middle of flight recovery and unable to chase it down. It 

passed by them within reach! 
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Returning to Malcolm Lake for shoreline mapping 

 

 

Checking the boat motors you will find EWM attached 
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Boats in place for mapping on Malcolm. Wind has increased significantly. Sunshine is affecting 

photos on return passes. Settings have to be adjusted on the drone. A “fail” message shows on 

the monitor but Mr. Leonard can see great imagery on the screen. When he checks that 

evening, he finds that the mapping would not upload. He returns to Malcolm Lake on the 

Saturday morning to re-do a segment with video. After examining it indoors, the video was 

downloaded to a USB stick for MALLA to use. Fall mapping is complete! 
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8.0 MALLA PROJECT_CARLETON 

Summary of Carleton participation in MALLA project 

 

Background:  

The near-shore littoral zone of lakes is the most biodiverse and productive region of a lake, providing 

important habitat for numerous fish species and other animals. It is also the region most used by people 

(e.g. swimming, fishing). Myriophyllum spicatum is an invasive aquatic plant that forms very dense beds 

that reduce littoral habitat quality and can become a nuisance to lake users by hindering recreational 

activities (e.g. swimming, fishing, boating). In an effort to maintain the quality of near-shore habitat and 

the recreational value of lakes, controlling M. spicatum has become a goal of a number of conservation 

authorities and lake associations. One possibility for controlling dense M. spicatum beds is the use of a 

biodegradable benthic barrier (i.e. burlap) to prevent M. spicatum growth and establishment. However, 

few studies have examined what impact these benthic barriers have on overall littoral habitat quality 

and whether the use of these barriers could have undesirable negative effects on fish habitat or the 

littoral community.  The objectives of this project are to assess the use of a biodegradable benthic 

barrier as a control of dense M. spicatum beds and examine what impact(s), if any, the use of these 

benthic barriers have on aquatic habitat. Specifically, our role in the Malcolm and Ardoch Lakes 

Landowners’ Association (MALLA) project will be to quantify how benthic barriers alter the physical 

(light, temperature), chemical (dissolved organic carbon, phosphorus) and biological (algae, 

invertebrates) structure of Malcolm and Ardoch Lakes. 

 

Methodology: 

Dense beds of M. spicatum will be controlled with an experimental burlap sheet that will be acquired 

and applied to the lake bottom by MALLA. An equal sized region of the lake with similar aquatic plant 

composition will be marked off as a control site for comparison to the treated region of the lake. To 

examine the effectiveness of this benthic barrier in controlling dense M. spicatum beds before the 

experimental mat is applied, macrophyte biovolume and community composition will be quantified in 

both the experimental and control regions of the lake. These observations will be coordinated and 

compared with remotely sensed drone data acquired by students at Granite Ridge Education Centre.  

 

At both the control and experimental sites, light and water temperature changes will be quantified using 

data loggers, and dissolved organic carbon and total phosphorus will be measured in triplicate on a 

monthly basis over the Spring to early Fall (May-September; total of 5 sampling visits). Algal biomass, 

zooplankton abundance, and benthic invertebrate communities will be quantified during the summer, 

before and following treatment with the benthic barrier using appropriate field methodologies. 
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Expected results: 

Results of this proposed field study will provide some of the first empirical evidence for the 

effectiveness of large scale biodegradable barriers in controlling the highly invasive aquatic plant M. 

spicatum. Furthermore, this study will also examine what impact, if any, these benthic barriers are 

having on other important components of aquatic habitat, including light and temperature, nutrient 

concentrations, algal biomass, zooplankton abundance, and benthic invertebrates. These data will help 

lake users and managers across much of Canada better develop management plans for this invasive 

species and where appropriate take management actions to ensure healthy and functional lake 

ecosystems.  

 

Project Schedule: 

Sampling will commence in May 2019 with monthly site visits to establish background conditions in the 

lake. The burlap mat will be deployed by MALLA according to their own schedule. Following ice-out in 

the spring of 2020, sampling will resume as the aquatic plants begin to grow, providing an initial 

measure of inter-annual effectiveness of the mats. The project will be completed in September 2020. 
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9.0     SUMMER STUDENT TECHNOLOGY PROFILE FOR NORTH FRONTENAC TOWNSHIP 

 SKILLS: 

• Experience or familiarity with all stages of data collection via drone 

• Planning drone mapping missions over water (including mission pre-flight documents) 

• Recovering data 

• Uploading data and analyzing orthomosaics 

• Production of plant health and choropleth elevation maps 

• Experience working with drone in proximity of airports 

• Demonstrated knowledge of Transport Canada drone regulations 

• Experience or familiarity with data collection and measurement tools in online 

subscription software (specifically the Drone Deploy Program) 

• Experience or familiarity with integrating map tiles into ArcGIS online 

• Experience or familiarity with Microsoft Excel and data sets 

• Interpersonal skills with ability to work as part of team 

• Effective oral and written communication skills (public speaking skills are an asset) 

• Ability to follow directions from supervisor(s)  

• Effective time management skills 

 

 The successful candidate will be required to: 

• To plan and execute drone missions over water 

• Recover data and analyze the data via Drone Deploy Program 

• Manage data sets and communicate frequently with community and academic partners 

• Work as a highly motivated, academic team member 

• Meet timelines 
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10.0   BACKGROUND PAPER- DIVER ASSISTED SUCTION HARVESTING 
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  (Courtesy of Farlain Lake Community Association p.42-43 of   

  Farlain Lake Integrated EWM Management Plan 2019-2021) 
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11.0 DISSOLVED OXYGEN TEST SITES (2019) 

 

Dissolved Oxygen Test Sites on Malcolm Lake: B, X, F    on Ardoch Lake: M,Y,J*pilot site 
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THE END 


